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FOREST MUSEUMS. 
To TIE FORMATION OF PROVINCIAL. OR CIRCLE MUESEATMS. 


Perhaps no word in our language brings to the mind such 
a totally different series of objects or gives rise to such varied 
memories as the word Museuin, and, unfortunately, very often the 
enllections are of such a inixed nature and arranged with so 
little attention to any form. of systematic classification or the 
position occupied by the articles exhibited, either in the world 


of nature or art or in mans own estimation, that a vi 


it to a 
Museum net unusually results in a fecling of depression and 


weariness. That this is exactly the converse of what should be 
the case, or what can be made to be the case, is well known to those 
who have been ina position to understand haw a large Museum is 
arranged and worked, when i! is in the happy condition of having 
both funds and space available. [tb may be pointed out at once that 
any nigeardliness in the latter has a great and lasting effect on the 
general welfare, beatly and economic uses of the Museum ; for both 
suffer to a much greater extent than the uninitiated would imagine 
u 
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Parsimony in money aid is, of course, that which robs so many 
Museums of three-fourths of their usefulness; and we do not 
Jiete inean that the money aid is required for the purchase of 
collections or individual specimens. Money is quite as necessary 
for the internal fittings of the reams, in order to ensure that the 
objects exhibited are shown in a manner which, whilst) being 
effective, will at the same time strike home to the mind of the 
visitor with sufficient force to ensure that the impression he 
receives through his visit is the one sought to be given and the one, 
perchance, which he came in szarch of. 

To the professionally trained Forest Officer and, in fact, to 
all educated men, it is unnecessary to discourse upon the use- 
fulness and educational advantages afforded to the State by 
Museums. That the creation of such with this object in view 
invariably follows close upon she appearance of a new State in 


the world is well known, “Vhs being so, it follows that a Museum 


can be made equally useful, and is, indeed, equally necessary, to 
any particular branch of trade to any particular branch of art or 
to any specialised branch of science. We need not stay here to 
point out that this is now becoming fully recognised and that 
innumerable special collections exist in. the world, each having 
onc single object in view, Ze, the education of the particular class 
or collection of human beings whom that trade or art or science 


most nearly affects in their diily life and wor 
Confning ourselves to science we know that to whatever 


branch we may turn, we shall find that the tuition of the student is 
supplemented and assisted by the practical exhibition of the 
subjects dealt with, wherever this proves feasible, Perhaps there 
are few professional educati-ns in which the Museum is so neces- 
sary an adjunct as in the case of the preparation of students for the 
professional charge of large forest tracts. The Forest Officer_has 
been called a Jack-of-all-trales, the aflusion being rather to the 
great variety of subjects he ls to assimilate during his education 
than to a variety in the nature of his work, although this in itself 
is diversified enough. Not one Museum is necessary for the 
adequate training of the student but many, and in a properly 
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equipped Forestry Colleve these will be found each in its proper 
place and sharply marked off the one from the other. Museums of 
this nature, beautifully arranged, may be seen at the Forest Insti- 
tutions in Germany, Munich, Eberswalde, Aschaffenburg, &c.), at 
St. Petersburg, Nancy, and elsewhere. At Dehra there are the 
beginnings of what should prove eventually a Museum unique, both 
for its variety and usefulness, in the world. Want of space has up 
to date hampered it. This Museum will however be, we should say, 
is intended to be, an Indian one, Ze, it aspires to gather together 
collections of forest utility from the whole of the area managed by 
the Indian Forest Service. ‘Vhat one such institution is required for 
the Department and country as a whole is of course an unrefutable 
fact, and Dehra is naturally the position far excellence for it. But 
whilst such a Museum is desirable, we are of opinion that its value 
would be greatly intensi‘ied were it supplemented by provincial 
forest Museums. This idea is no new one. What may be almost 
termed such exist in Germany. A departure on these lines has 
been made in Saxony. J.ach Conservator has in his office a box 


of mounted specimens of each of the chief insect pests he has to 
fear in his forest, accompanied by a note describing the danger and 
damage to be feared from and the immediate steps to be taken for 
dealing with, or preventing, sudden invasions, In India the thing 


has been attempted in it desultory fashion at times. Mr. A. E. 
Wild, when Conservator of Forests in Bengal, commeuced a collec- 
tion in Darjeeling, but we believe nothing definite or lasting has 
resulted, To Mr. Gass Conservator of Forests, Coimbatore, 
Madras, the honour falls « f making the first real departure in this 
respect, Some four years ago this officer conceived the idea of 
starting a collection of spccimens of timber and other forest pro- 
duce and set apart one of the rooms of the Conseryator’s office for 
At that tine it was intended that the collections 


this purpos 
should be limited to the Southern Circle, and, with the approval of 
the Board of Revenue, a Circular was issued to all Forest Officers 
in the Circle explaining the object and scope of the proposed 
institution and communicating the heads under which specimens 


were required, Specimen: began to arrive in February 1y02, and 
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the numbers increased so rapi!ly that it soon became evident that 
a most inter 


sting and instructive Forest Museum could be formed 
if its scope were extended to the three circles of the Presidency. 
This has since been dune and the usefulness and value of the Insti- 
tution has become so evident that His Excellency the Governor, 
Lord Ampthill, who was himself the first to sign the visitor’s book, 
has sanctioned the crection «f a special building for housing the 
exhibits on up-to-date lines, We propose dealing with the contents 
and arrangement of the Coimbatore Forest Museum, or to give it 


the name which has recently received official sanction, the Gass 
Forest Museum, in a subsequent article, but we would here heartily 
congratulate its originator both on its inception and upon the fines 
upon which it has been worked up, it having been our privilege to 
inspect the collections in 1992. 

Te is the purpose of this acticle to point out the great 
advantages accruing from the formation of such provincial 
Museums and to suggest the desirability of their creation in all 
the other provinces of the Indian Empire, In the cases where 
there is but one Circle in a province the Museum should be at the 
head-quarters of the Conservator. Where there is more than 
ene Circle, the Museum weuld naturally be situated at that 
Circle's head-quarters which i: at the same time most accessible 
and most advantageous climatically for the preservation of the 
exhibits. 


Such Museums would be a valuable acquisition to a 
province, since it would be possible for officers to visit them and 
so make themselves practicalls: acquainted with the more valuable 
timbers, with the appearance and nature of valuable miner pro- 
duets, with the appearance of the different soils, rocks, &c., with 
the botanical appearance of the chief trees aud their seeds, fiuits, 
&c.: in fact, with the importonce, economic and scientific, of the 
products of their forests as well as with the 
which information can at present be only learnt by slow degrees 
and, even then, very imperfecily. 

Tn advocating the formation of such Museums, and we would 
wish to point out to Local Administrations the extreme value of 
such from every point of view, we would strongly deprecate any 


ious pests ; all of 


1906) FOREST MUSEUMS: = 


attempt to go beyond the strict province and limits for which they 
are formed. Any thing like specialisation in any line or department 
or attempts to procure rare or unique specimens should be most 
strongly discountenanced. The Museum should also be. strictly 
coafined to the Province to which it appertains and whose Govern- 
ment pays forits upkeep. This tendency to specialisation is the 
danger, the grave danger, which faces and tempts all Museums 
which are of purely local interest and whose upkeep was, in’ the 
first instance, sanctioned with this sole idea in view. We read that 
amongst the collections in the Gass Museum there is an extremely 
yare badger skin. Further ‘the collection of snakes is also small at 
present, but such specimens as there are appear to be uncommon.’ 
The Madras Government! pay a considerable sum of money 
annually for the unkeep of a Central Museum at Madras in which 
the ‘rare badger skin’ would find a much more fitting, and probably 
asafer, resting place than in the Forest Museum at Coimbatore. 
Again, what real good can be attained by collecting together, in a 
Museum essentially kept up for the pracétcad instruction of Forest 
Officers, a number of snakes most of which are xucomimon, The 
Forest Officer interested /racticadly in snakes would not visit the 
Coimbatore Museum to study the uncommon ones found in the 
Madras Presidency ; his olsject would be to study the commen ones 
likely to be met with in his daily journeys in the forest, both 
poisonous and non-poisoncus, and we think that this one illustration 
will serve to point our moral, and contains in a nutshell the whole 
crux of our advocacy of the Circle Forest Museums. The sole aim 
and object of such should be their practical usefulness to the 
forester in his every day life and work. The Conservator, under 
whose charge the Museum would be, is not a Museum specialist. 
‘To attempt to be such will and must result in one inevitable ending, 
the decadence and ruin of the Museum. If rare specimens are sent 
in to him by Forest Officers, as they will be sent in, let them by all 
means be entered in the Museum register, since this register will 
for all time show the valuc of the scientific work which the Museum 
has been a participator in, but let the entry be followed by the 
despatch of the specimens tu the Muscum kept up by the State for 
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this purpose. The Vorest Museum we advocate, and the possibility 
of whose formation has be.n so adequately demonstrated by 
Mr. Gass, is one for the practical Forest Officer, and the greatest 
care should be taken to keep it free from the specialisation of the 
Museum proper. 

Further, it should be contined entirely to the area comprised in 
the Circle, or the series of Circles, for the instruction of whose 
officers it has been formed. We have already pointed out that 
the General Indian Forest Museum is in process of formation at 
Dehra, and it will be a simple matter for Conservators to depute 
promising officers to supplement their study of the local provincial 
Museum by a further period ut Dehra Dun, in cases where they 
are of opinion that such study will be of advantage to their 
Governments. 


SCIENTIFIC PAPERS. 
EUGENIA PRAUTERMISSA. -A HLPHERTO UNDESCRIBED 
SPECIES FROM ASSAM AND BURMA, 
BY A. 


aw. GAGK. 


In the course of a botanical excursion made by the writer 
in 1899 to the South Lushai Hills, which fill up the southern apex 
of Assam, a species of Eugenia in fruit was found in fair abundance 
in the neighbourhood of Fort 1 ungleh at altitudes of 1,000—3,000 
feet. ‘Che fruit is appreciate! for its edible qualities by the 
Lushais, who at the time of the writer's visit were to be seen 
collecting it in characteristically careless fashion by cutting down 
large branches to allow of the fruit being picked at Jeisure. The 
writer was informed that the Tushais made a sort of jam of the 
fruit. In 1899 the species was not identified with any in the 
Calcutta Herbarium, but in 19¢2, when the writer had occasion to 
incorporate in the Herbarium the Malayan species of Eugenia 
which had been claborated by Sir George King, he discovered 
examples of the same species iu flower, which had been collected in 


Cage-A new species of Eugenia, ae . Ind. For. Vol. XXXII, Plate I. 
+ ef “ a . 
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Assam by Griffith and by Wann and in Burma by Prazer. Materials 
for a description of the species being thus available, the writer 
prepared a description of the species in 1902, which—hitherto 
indebted to Sir George 
King for having kindly ¢ mpaved the species with the collection of 
Engenias at Kew. 

Lugenia pretermissa. --A tree 12—16m. high, Young branches 
as thick asa crow-quill tercte, pale brown, glabrous. Leaves 


unpublished —is given below. The writer 


coriaceous, opposite, glibrous above and below, lanceolate or 
ovate-lanceolate, acute or acuminate, base cuneate, shortly petioled, 
upper surface of Jamina shining dark olivaceous, under surface 
rusty brown ; main nerves very numerous, somewhat faint, running 
closely parallel and somewhat forward to end in the intra-marginal 
vein; length of lamina 5—106 cm., breadth 2°5—4'3 em.; length 
of petiole 2 cm, Flowers in axillary cymes as long as the 
leaves or half as long. Peduncles 12 cm, Jong, usually bearing 
two to three flowers, Fhavers 65 -8 mm. in diameter ; calyx tube 
65 mm. long, widely campanulate, passing into a very short 
pseudo-stalk, epedicellate. lobes four, broadly triangular, slightly 
inflexed ; petals suborbicular, white, dotted. Stamens 84 mm, 
long. Fruit about the size of a small cherry, 2 cm. long, 8 mm. 
in diameter, oval, smooth dark red, black when dry, crowned with 
the calyx. 

Assam—Griffith { Khasia Wills—Griffith ! Mann! Kendat in 
Upper Burma—Prazer / S, Lushai Hills, Assam—Gage / 

This species has been confused with Engenta Grifithi?, Duthie, 
from which, however, it i- distinguished by its oval fruit and smaller 
much less coriaceous lexves, Its nearest affinity is with Augenta 
chlorantha Duthie. 


TUSCRIPTION OF PLATE. 


Fig. t, flowering branch; Fig. 2, fruiting branch; Fig. 3 
longitudinal section of bud; Fig, 4, opened flower; Fig. 5, 
Jongitudinal section of mature flower, calyx and corella nut shown ; 
Fig. 6, fruit, with half of pericarp cut away. Figs. 1 and 2, zetaral 
3—6, slightly magnified. 


sige. Figs, 
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ORIGINAL ARTICLES. 
THE DISTRIBUTION OF THE FOREST FLORA OF THE 
BOMBAY PRESIDENCY AND SIND. 


BY W. A. TALBOT, CONSERVATOR OF FORESI'S, ROMRAY. 


‘The Bombay Presidency including Sind extends from 28° 47 
and 13° §3’ north latitude and from 6A" 43° to 76° 30° east 
longitude, and contains an arer of nearly 196,000 square miles. 

Generally the forests, serub and bush woodlands of this 
territory form a belt of vegetation abont 500 miles long and 50 
miles broad, nearly parallel with the Western Peninsular coast 
line, from 200 miles north of Bombay to the Mysore frontier in the 
south. The wooded areas extend over the hills and valleys of the 
great mountain chain of the Sahyadris, usually called the Western 
Ghats. These run from the Tapti river to the Bhatkal sub-division 
of North Kanara, and traverse the Bombay Presidency from north 
to south in amore or less continuous chain. This wide zone of 
mountainous country may be considered as a series of plateaux 
which have escaped denudation. [n its northern half and as far 
south as Malwan in the Ratnayiri district, almost horizontal layers 


of trap, cut ints steep scarp by denudation constitute the gealagical 
formation, The escarpment parallel with the coast line resembles 
a line of sea cliffs and is strongly suggestive of marine origin, 
which theory is strengthened by other evidence. The highest 
stmmits of the ghats about 4,500 feet high (one or two peaks in the 
Nasik district slightly exceed this height) are usually flat topped 
and are strong evidence of the remains of an ancient elevated 
plain, Geologists hold that the Western Peninsula has not been 
submerged since archaic times, The conformation of the continental 
land ares 


sin pretertiary ages was quite distinct from what it is 
now. There is no evidence of sce action south of the Himalaya 
of other great changes in temperature later than the post-tertiary 
epoch, The scanty vegetation of the dry trap region consists of 
long grasses, deciduous, often therny bushes and widely scattered 
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stunted trees. During the dry season this area presents a desolate 
desert like aspect, which contrasts with the bright green of the 
vegetation during the rains. 

South of Malwan on the 16th degree of north latitude the 
igneus rock disappears and metamorphic schists with intrusive 
crystalline gneiss and granite are the principal constituents of the 
range. The soil from these formations is often deep and fertile and 
on the humid well drained slopes of the southern ghats, both the 
evergreen tropical and deciduous high timber forests attain great 
perfection, High level laterite caps many of the Western Ghat 
hills. A similar rock sometimes called low level laterite, usually 
of detrital origin, covers large areas of the low-lying country from 
the coast inland. The vegetation on the hard ferruginous clay soil 
or bare laterite itself of the region with a heavy rainfall is 
characteristic, There ure two geological formations further inland 
under a very diminished rainfall and of minor importance from a 
forest point of view ; the first or Dharwar system consisting of 
crystalline schists, conglomerates and quartzites. The dry barren 
Kuput hills in the Dharwar district and the country round the 
town of Dharwar itself belong tothis system. The trees and shrubs 
of most of this region are small and stunted ; only a restricted 
number of species can resist the periodic seasons of drought. 
The flora is therefore poor and semi-desert in character, On 
the southern border of the Deccan trap area about the latitude of 
Vengorla we find a second system ; a series of hard crystalline 
rocks, cherty breccias, sandstones, limestones and schists, known as 
the Kaladgi series which occupies most of the forest avea of Bijapur, 
In the dry eastern pait of the Belgaum district small tree forests 
with a characteristic flora are situated on this formation. The 
tree vegetation along the banks of the Indus and Tapti river grows 
on the recent and sub-recent alluvium carried down by these great 
streams, 

The mass of the forests lies on the slopes of the ghats and 
between the chain of hills and the sea, The south-west monsoon 
rainfall which is the principal climatic factor affecting the type of 
vegetation reaches a maximum on the tops of the highest hills and 

c 
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diminishes rapidly in inten-ity towards the north and east. This 
forest zone, influenced by the diminishing humidity of the climate, 
comes abruptly to an end towards the east abont 50 miles 
from the sea. The hill rangesin Mysore, far from the sea coast, 
attract a varying rainfall which grows in intensity from the lower 
to the higher elevation, the Bababuden hills for example. Below 
25 inches annual rainfall, the Western Peninsular tree vegetation 
scarcely merits the name of forest, and in the Sholapur, Bijapur 


and eastern parts of the Belgaum, Dharwar, Deccan and Konkan 
districts the woodlands degenerate into small scrub jungles. 
Further east these jungles give place in favourable situations to 
small trees and shrubs which, however, do not group together inte 
forest, in the strict sense of the word. Owing to the continu- 
ous seven months’ drought of the dry season, when for a considerable 
period the mean daily temperature exceeds 100” F., differences of 
several inches in the annual rainfall do not materially influence 
the type of the vegetation. It is only when the fall reaches 
7o inches that a distinct change in the flora is observed. 

Inthe Bombay Presidency the highest peaks of the Sahyadris 
do not exceed 4,500 feet ; a few points attaining that altitude near 
Mahableshwar in the Satara District. In the Nasik Collectorate 
away towards the cast are one or two isolated peaks about 5,000 
feet in height, The comparatively high altitude of these latter bills 
does not apparently affect their Hora. ‘he mean general height 
of the great Indian plateau to the east of the main axis of the 
ghats is about 1,800 feet above the sea level. The vegetation is 
therefore tropical in the areas under consideration. Very few 
species of the sub-tropical Nilgiri “Shola” type are found 
within the Presidency limits. Further south in the Bababuden 
hills of Mysore at a distance of about 90 miles from the sea the 
Nilgiri Shola forest makes its first appearance, between 4,500 
and 6,000 feet elevation. ITowever in the north with the exception 
of one or two species of Rubus, Rhamnus Wightii, Crotalaria 
Leschenaultii, two species of Carex, and possibly two or three other 
species of the southern “ Shola” type, the vegetation of the entire 
Bombay Presidency is strictly tropical. 
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The term “Forest I'lora” applies in this article to the in- 
digenous ligneus vegetation covering the areas under consideration, 
Incidentally reference will be made to the herbaceous under- 
growth and epiphytic flora, Descriptions of the indigenous 
ligneus species found in the forests of the Bombay Presidency and 
Sind are contained in my “Trees, Shrubs and Woody Climbers” 
published in 1902. Hith:rto several sketches of the distribution 
of the various floras of the Indian Empire have been attempted. 
S. Kurz, Curator of the: Herbarium Royal Botanic Gardens, 
Calcutta, published in the introduction to the “Forest Flora of 
British Burma” an account of the distribution of the forests of 
that Province. As this work appeared in 1877 the great regions 
of Upper Burma had not been added to the Empire and only the 
forests of Lower Burma were considered. Sir D. Brandis (late 
Inspector-General of Indian Forests) contributed an excellent 
account of the general distribution of the forests in India to 
Ocean Highways (an ephemeral publication which appeared in 1870 
or thereabouts), Mr, Gamble in the introduction to his “ Manual of 
Indian Timbers” divides India into eight forest regions, designated 
by letters fur convenience of reference. The distribution of different 

_ floras is not considered in detail, Of the general sketches of the 
Indian Empire flora the latest is by Sir Joseph D. Hooker and is 
included in the descriptive volume of the Indian Empire Gazetteer. 
The Bombay Presidency proper is here included in and forms the 


greater part of the sth and 6th Indian Botanical Provinces or the 
Malabar and Deccan respectively. These provinces correspond in 
part with the areas of comparative dryness and humidity the 
“India vera” and “ India aquosa” of Lieut.-Colonel Prain’s “ Plants 
of Bengal.” Outside the Presidency proper Sir J. Hooker's Indus 
Plain Province includes Sind, Cutch, and Guzerat and corresponds 
with Prain’s “India deserta.” Mr, C. B. Clarke, the eminent Indian 
botanist, in an article in the 34th volume of the Journal of the 
Linnean Society of London, divides British India, considered as a 
sub-area of the Indo-Chinese area, into 11 sub sub-areas for 
purposes of botanical reference, As Mr. Clarke restricts his 
divisions to 11, these sub sub-areas are sometimes necessarily 
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artificial: for example, all Malabar and the Konkan, as well as a 
large proportion of the Deccan, are included in his sub sub-area 
No, 3 which contains two if not three Moras of different origin. 

‘The Bombay Presidency and Sind belong to three of the nine 
botanical provinces into which British India has been divided by 
Sir J. Hooker, vés, :— 

1,—INDUS PLAIN PROVINCE, 

“India deserta” of Prain and sub sub-area No. 2 of C. B 

Clarke. This Province includes Sind, Cutch and Guzerat. 
IL—-MALABAR OR 5TH PROVINCE. 

“India aquosa” of Prain and part of C. B. Clarke’s sub sub- 
area No, 3, includes the Konkan and the N. Kanara and western 
parts of the various districts in the Presidency as far north as 
Thana. 

ML —THE DECCAN OR 6TH PROVINCE. 

“Indla vera” of Prain and western part of Clarke's sub 
sub-area No. 3, includes the eastern parts of the Presidency dis- 
tricts north of Belgaum and altogether the Bijapur and Sholapur 
Collectorates. 

The forest flora of the Panch Mahals, Surat and Khandesh 
Dangs and the Mandwi sub-division of the Surat district is a mix- 
ture of two floras, the Indus plain and Deccan, but the Deccan ele- 
ment is preponderant. In the introduction to the “ Flora Indica” of 
Hooker and Thomson, Khandesh is included in the 5th or Malabar 
Province, but this view should however be modified according to our 
present better knowledge of that district, which possesses nearly 
throughont a flora of the Deccan type. The division of the Indian 
botanical province into a number of great territoral sub-divisions 
depends principally on the general consideration of species in the 
herbaria described in the “ Flora of British India.” There is no 
difficulty in recognising the wide differences between the floras of 
the moist tropical evergreens, the dry Deccan plains and the Sind 
desert existing in the Bombay J’residency. An attempt at a general 
description of the forests of this region requires however, besides 
a consideration of the somewhat scanty existing herbarium mate- 
rial, a fairly intimate knowledge of the ligneus vegetation of the* 
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forest-clad districts within the Presidency limits. Most of the 
North Kanara evergreens are difficult of access, particularly so 
during the rainy season, these and many of its deciduous forests 
having been rarely if ever visited by botanists. In this and the 
western parts of the two neighbouring districts of Belgaum and 
Dharwar there is, besides the two principal forest floras, a very 
distinct intermediate one which contains a number of species not 
found in either the very moist tropical Malabar evergreens or the 
drier Deccan deciduous forests. The three floras are :— 
1——MALABAR FLORA. 
The great evergreen forest flora, containing many genera and 
some entire orders of distinct Malayan origin, 
IL--INTERMEDIATE FLORA, 
The intermediate or high deciduous and evergreen mixed 
forest flora of the Western Ghats and Konkan, containing elements 
of different origin and without the Malayan characteristics of the 


former, 
UL—DECCAN FLORA. 


The deciduous, small tree forest flora of the dry eastern zone, 
mostly of gregarious species in which the African element pre- 
ponderates. 

That the Malay l'eninsula, Ceylon and the Western Indian 
Peninsula formed during tertiary times parts of the same conti- 
nent seems probable from botanical evidence, and there was a 
struggle in the region with a considerable rainfall, between the 
Deccan and Malabar floras. Whether this was the case or not 
does not affect the fact that these two floras are as distinct in char- 
acter as any two others within the Indo-Chinese area. There is 
also, as [have remarked, in the moist ghat region an interme- 
diate flora of mixed Malabar and Deccan elements, the latter pre- 
ponderant, along with many peculiar well differentiated species of 
somewhat doubtful criin. This type of forest flora will be treated 
more in detail under * Deciduous forests.” The forests of British 
Burma were classified by S. Kurz in his “ Forest Flora” according to 
their decidnous or evergreen constituents ; he also considered in his 
classification their elevation above the sea level and their distance 
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from the sea, as well as the influence of the climatic and geological 
conditions and the nature of the soil on which they grew. I shall 
here attempt a description of the Bombay Presidency forests on a 
similar plan and endeavour to refer them when possible to the 
three floras chosen. 
The ten natural orders in the Bombay forest flora with the 
greatest number of genera and species are in order of sequence :— 
Leguminasa: 47 geu. 130 spp. 
Euphorbiacea 3r, 73» 


Rubiacea: 22, 2 , 
Acanthacea: TS » 45 » 
Urticaceze Sy» 36 4 
Asclepiadew = 19,29, 
Apocynacee TBs ye 28) Ge 
Rutaceae Sy 23» 
Meliacez Iq» 22 
Palma Woy 15» 


J.VERGREENS. 
L—MANGFOVE SWAMP FORESTS. 

These grow on the muddy foreshores and along the banks of 
tidal rivers and creeks and wre subject to the tides and action of 
salt water. The trees are never large or high and the “massif” is 
usually dense with one or two predominating species. The princi- 
pal natural order in this class is the Rhizophoracee, Carallia being 
the only genus of the order absent, The peculiar development of 
the thick asparagus like breathing and aerating roots (pnenmato- 
phores), also the aerea! roots raising the stems above the muddy svil, 
ig remarkable. The small leathery simple, succulent leaves with 
thickened cuticle and the elongated club-shaped radicles of the Rhi- 
zophor’s pendant fruit are also characteristic. These forests (the 
“ India Littorea ” of Prain’s * Plants of Bengal”) appear at intervals 
along the coast from North Kanara to the mouths of the Indus, 
where the conditions are favourable. As they are common to all 
tropical shores they cannot be referred to any particulai type of flora, 
area or botanical province. The principal species besides those of 
the genera of Rhizophoracee, Rhizophora, Ceriops, Bruguiera and 


1906] FOREST FLORA OF THE ROMRAY PRESIDENCY 15 


Kandelia, found in these furests are Exceecaria Agallocha, Cerbera 
Odollam, Avicennia officinalis (a small tree or shrub, probably two 
distinct species), Carapa moluccensis, Lumnitzera racemosa, Heri- 
tiera littoralis, (rare). Two species of Sonneratia and the shrubs 
Cresalpinia Nuga, two species of Scevola, Acanthus ilicifolius, 
Aegiceras majus and Hibiscus tiliaceus, are very common. Derris 
uliginosa and D. scandens are common swamp climbers, 

Sonneratia acida, common along the foreshores of the Southern 
Konkan, is replaced by S. apetala, in the northern districts of 
Thana and Kolaba, Atriplex Stocksii, Arthrocnemum indicum, 
Sueda nudifiora, S, and maritima (Chenopodiacer), also coarse 
grasses, Cyperaceae and the fern Acrostichum aureum, form dense 
patches of vegetation on ground where the mud or ooze is somewhat 
consolidated. Neither of the palms Nipa fruticans, or Phcenix 
paludosa, characteristic of similarly situated forests, are found in 
the Western Peninsular esturial swamps. 

The tall grass Oryza coarctata, is endemic in the Sundarbans 
and the delta of the Indus 

IL--ESTURIAT AND RIVER BANK FORESTS, 

These form a fringe of vegetation along the banks of rivers 
and creeks on alluvial soil, which when near the sea coast is not 
directly affected by the salt or saline water, being above high 
water mark. The moist condition of the alluvial soil along the 
banks of rivers, nallahs ane creeks and the constant seed-dispersing 
agency of running water are conditions productive of a varied 
forest flora, This river bank vegetation contains besides a number 
of predominent species not found elsewhere, also many of the trees 
and shrubs from the contizuous jungles. Cultivation has long since 
destroyed, in great part, the indigenous flora along the banks of the 
great Indian rivers flowing east across the Peninsula, Of these the 
head waters of the Toongabhadra and the main branch of the 
Krishna flow eastwards through the Satara and Poona Districts of 
the Bombay Deccan. The alluvium banks of these rivers are 
covered with isolated narrow stretches of Babul (Acacia arabica), 
valuable as fuel reserves, which are usually flooded once or twice 
during the rainy season, The principal species associated with 
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the Babul in these forests, are Balanites Roxburghii, Ziziphus 
Jujuba, Capparis aphylla and Pongamia glabra, Phyllanthus 
Lawii, mixed with Ficus lieterophylla, are sometimes found near 
the water's edge, and in the sandy beds of the streams the hardy 
Tamarisk flourishes. Sout! of the Tapti the rivers flowing west 
into the Arabian Sea have a short course and the longest does not 
much exceed 100 miles. These rivers rise from the western slopes 
of the ghats, and after a rapid course interrupted by a series of high 
waterfalls and cascades reach the lower levels of the Konkan. 
The North Kanara streams, yreatly swollen from June till November 
by the tropical monsoon rains, flow throughout their courses 
through mixed deciduous and evergreen forests. They sometimes 
broaden out, usually from 5 to 16 miles before they join the sea, 
into wide estuaries, and the effect of the tides is felt up stream for 
a considerable distance inland. Inthe Kalanadi, one of the princi- 
pal Nerth Kanara rivers which flows into the Indian Ocean near 
Karwar, the water is slightly saline as far inland as Kadra, 18 
miles distant from the sen, Along the Gungawali, Tadri, Gair- 
soppa and other North Kanara streams the riverain vegetation is not 
affected so far from the mouth as in the Kalanadi, by the saline 
water. Some of the characteristic predominant trees in these river 
bank forests, affected by proximity to the sea, but not growing in 
the muddy mangrove swamps, are Barringtonia acutangula, and 8. 
racemosa, Trewia nudiflora, Thespesia populnea, Hibiscus tiliaceus, 
Calophyllum inophyllum, Heritiera littoralis, Terminalia Arjuna 
and Pongamia glabra (this species throughout both the Deccan 
and Konkan), and Diospvros Embryapteris, Ixora coccinea, a 
conspicuous flowering shrib, is also found further inland along 
streams and in the coast mixed evergreen and deciduous forests, 


Entada scandens, Canavatia obtusifolia, Abrus pulchellus, Dalbergia 


sympathetica, D. volubilis, Acacia pennata, A. caesia and Breweria 
cordata are some of the more common climbing shrubs near the 
coast. At some distance from the sea Eugenia hemispherica, E, 
zeylanica, Bassia elliptica, }. longifolia and Calophyltum Wightia- 
num with its characteristic tough conspicuous bark, are sometimes, 


the last mentioned very often, predominant trees. In the beds of 


1906] FOREST FLORA OF THE ROMRAY PRESIDENCY 7 


the North Kanara and Konkan rivers Homonoia riparia, and H. 
retusa as well as Rhabdia lyciodes are common shrubs. The 
screw pine, Pandanus furcatus, associated often with Glochidion 
zeylanicum, G. tomentosuia, Ficus hispida, and Glycosmis penta- 
phylla are gregarious above ghat species. Symplocos Beddomei, 
Ficus heterophylla, Grewia abutilifolia, Pajanelia Rheedii, Salacia 
prinoides, Clematis Gouriana, C. hedysarifolia, Lagerstreemia flos- 
reginw, Millettia racemosa, Calycopteris floribunda, two species 
of Agrostistachys, Cratwva religiosa, Hopea Wightiana, Acacia 
Suma and two species of Nanclea are amongst the more common 
locally abundant trees and shrubs in the North Kanara and Belgaum 
river bank flora, Alangium Lamarkii, Mallotus _philippinensis, 
Trema orientalis, Streblus asper, and Ficus glomerata are common 
near streams on the Dharwar border of Kanara. Salix ichnostachya 
is very abundant in the Supa sub-division of North Kanara Along 
the river banks close to the water’s edge in the deciduous Konkan 
forests Phylanthus Lawii forms dense “Tamarisk” like thickets, 
often bordered or accompanied by a growth of the pale green 
Osmunda regalis. The remarkable hepatic like Podostemacea: 
cover the rocks, just above the running water, in the beds of many 
North Kanara and Konkan rivers, 


In the South Konkan and Kanara districts are numerous 
streams flowing over beds of reconsolidated laterite. On the great 
concrete like boulders in the beds and on the banks Osmunda 
regaolis grows abundantly overhanging the clear water in the pools. 
Ixora coccinea, Strobilaithes perfoliatus and strongly scented 
species of Composita: (Cy uhocline, Vicoa, Blumea oxyodonta, and 
B. Malcolmii) are common. In damp marshy places where there 
is a little soil, colonies «f the Aroid, Cryptocoryne Roxburghii, 
with long grass-like leaves and twisted spathes, are found mixed 
with Polygonum, Cyperacca: and grasses, ‘The more common trees 
along the banks ie Calophyllum Wightianum, Hopea Wightiana, 
Bassia malabarica, Strychnos Nuxvomica, Holigarna  Arnot- 
tiana, Ficus hispida, and clumps of Ochlandra (“ Hooda) bamboo, 
Podostemacew are absent from many of these streams. Above 
ghats near Yellapur in the river bank flora, Hopea Wightiana is 

b 
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nearly always very common, sometimes mixed with Nauclea 
missionis, and fine clumps of Bambusa arundinacea. Pandanus 
(Screw pine) brakes usually occupy the muddy and marshy places 
and in the sandy dry beds of the streams Argemone mexicana, 
prostrate Composite, Cyperacea, Graminee, Polygone and 
Euphorbiaceae are found during the dry season. Many of the rivers 
and streams dry up during the hot season. Near Londa jn the 
Belgaum district there is one about 60 yards wide, flowing over 
schistose and granitic rocks with quartz sand and pebbles in the 
stream bed. The trees along the banks show evidence of strong 
floods during the monsoon rains as the trunks are covered high up 
with patches of grass and vegetable débris, The roots are often 
exposed by the strong currents washing away the alluvial soil 
of the banks, The principal tices along these banks are Vitex 
Leucoxylon, Hopea wightiana (sometimes bearing abnormal leaves 
14 inches by 61. Cinnamomum zeylanicum, a variety with sinall 
leaves, Eugenia Heyneana, E. eylanica, Mangifera indica, Pon- 
gamia glabra, Calophyllum Wightianum, Aporosa Lindleyana, 
Ficus glomerata and fine clumps of the thorny Bambusa arundina- 
cea, Maha nigrescens, Ixora coccinea, Strobilanthes ixiocephalus, 
Dalbergia tamarindifolia and a ‘Crinum in the marshy places, are 
all common species in this locality, Tamarix ericoides, rare in 
the beds of the North Kanara rivers, becomes quite common 
further north particularly inthe Konkon and Deccan districts. It 
is also found near streams in the Surat Dangs. Tamarix gallica, and 
T. dioica, are associated with Populus euphratica, along the banks 
of the great Indus river in Sind and furnish the principal fuel used 
in that district. 
DUNE AND HILL FORESTS. 

These usually small or medium. sized tree forests consist of 
evergreen mixed with deciduous species, the latter of Deccan type. 
They’ cover the sandy or rocky foreshores as well as the hills near 
the sea from Bombay sonthwards. The rock formations are 
trap towards the north and fateritic, granitic, gneissic or schistose 
along the North Kanara and l'ortuguese coasts. The heavy rain- 
fall, generally poor rocky or sandy porous soil and proximity to the 
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sea are the principal factors affecting the vegetation. The flora of 
this humid region is very varied and mostly of Malabar type. 
There are, however, few ol the trees characteristic of the tropical 
evergreens and the presence of some species of the deciduous 
Deccan flora such as .\cacia Catechu, Sterculia urens, S. 
colorata, ete, are interestin:: features of this vegetation. In North 
Kanara on the low level laterite close to the sea, the rocks are 
covered with a growth of deciduous and evergreen, mostly thorny 
shrubs. Canthium parviflorum, Memecylon edule, Flacourtia 
sepiaria, Ixora coccinea, Vitex Negundo, Acacia Catechu, Carissa 
Carandas, Randia dumentorum and R. malabarica form clumps of 
vegetation respected by man and beast. The red flowers of Ixora 
and the beautiful blue Mcmecylon inflorescence give a touch of 
colour to these patches of green vegetation. ‘The demand for leaf 
manure along the Kanara coast is very great and the tree 
vegetation suffers and is modified in consequence. Sapium i 


gne 
and Strychnos Nuxvomica protected by their poisonous qualities, 
are often the only trees leit. Quite close to the sea on the sandy 
or laterite soil but above high water mark in favourable situations 
we find thickets of Clerndendron inerme, Premna_ integrifolia, 
Calophyllum inophyllum, Vitex Negundo, V. trifolia, Calamus 
Thwaitesii, Salvadora peisica, and the naturalised Anacardium 
occidentale, this latter u-ually affording symbiotic residence to 
hosts of red ants. This as well as the planted mango suffer from 
the attacks of Loranthus elasticus, in the North Kanara district. 
Pongamia glabra and other pods and seeds carried down by rivers 
are thrown up on the sand and freely germinate but seldom long 
survive in the poor sandy soil, Spinifex and Ipomoea biloba are 
as elsewhere along the Indian coast common and abundant. 
‘The latter plant is often the host plant of the twining parasite 
Cassytha filiformis, which is found but rarely on the Spinifex, 
Near Bombay from the Thana to the Surat district a small bushy 
Indigofera covers considerable areas of the sandy foreshore. The 
screw palm, Pandanus fureatus, with yellow orange fruit and odor- 
ous bracts, sometimes asseciated with Vitex Negundo, and other 


plants is found along the coast near the sea in various situations 
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Cocoanut and Borassus palin, the latter sub-spontaneous in the 
districts near and north of Hombay, are conspicuous in the land- 
seape, Considerable plantations of Casuarina equisitifolia have 
been made all along the Bombay coast, which seem to thrive 
better in the North Kanara «listrict than elsewhere, Amongst the 
trees cultivated for their nomic uses, Mango, Calophyllam 
inophyllum, Artocarpus integrifolia, Spondias mangifera and 
Tamarindus indica are a few of the principal. The sacred Ficus 
religiosa is commonly planted near villages and temples. In North 
Kanara and Goa clumps of the nearly solid bamboo Oxytenan- 


thera Stocksii are found on the borders of cultivated lands and 
near habitations, 

Lawsonia alba, Jatropha Curcas and J. gossypifolia are common 
in hedges or sub-spontaneous in most places near the sea. In 
the Surat district the African Baobab, Adansonia digitata, is 
frequently met with near the coast, a remarkble survival of ancient 
Arabian introduction. In the North Kanara district and north- 
wards to Bombay, on the hills and spurs of the ghats close to or 
near the sea we find fore:ts of small evergreen trees mixed 
sometimes with deciduous spzcies, These forests when protected 
from the villagers and the cultivator's axe form usuaily a dense 
growth of small stems without the great high timber trees char- 
acteristic of the tropical evergreens, Amongst the more interest- 
ing features of this coast hill flora is the presence of a number of 
dry zone deciduous plants, Zizyphus Jujuba, Bombax malabaricum, 
(B. insigne is also common), Acacia Catechu, Sterculia urens, 
S. colorata; Odina Wadier and Moringa pterygosperma. The 
mass of the flora is, however, nearly evergreen owing to the moist 
climate and these forests are therefore generally protected from the 
action of annual fires, The soil is well covered and the vegetation 
is, taken as a whole, rich and varied. 

In the northern coast hill forests of Kanara, Eugenia caryo- 
phyllaa, and Memecylon edvle are perhaps the most common trees, 
Diospyros Candolleana, D. oocarpa, Pittesporum dasycaulon and 
Acronychia laurifolia, Krythrina stricta, Premna — integrifolia, 
Holigarna ferruginea, H. Arnottiana, Macaranga Roxburgh 
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Ficus callosa, F, tomentosa (also growing on laterite rocks washed 
by the sea spray), Gymnospoiia Rothiana, Aglaia littoralis, Ixera 
brachiata, two species of Argyreia and Ochna squarrosa are found 
on the southern ghats. Hibsscus furcatus, Carissa macrophylla, 
Allophylus Cobbe, Vitis giyantea, V. indica, V. sp. near V. 
elongata, Leea aspera and L. crispa are common shrubs and 
climbers, Along roadsides, hinks of streams and in, abandoned 
fields in the Coompta and Honawar talukas, Mimosa pudica is 
widely spread. There are also a multitude of other species, 
In the southern part of Kanara the grand “ Tale” palm (Corypha 
umbraculifera) is locally gregarious and abundant, it is also found 
in the uadergrowth at the base of the Arbail ghat as far 
as -Sunksal (no large trees). In the Honawar sub-division the 
Forest Department roughly calculates the annual yield of the 
“Tale” forests at 2,009 stems, The pith of this palin yields a 
coarse flour in great demand amongst the coast villagers. The 
leaves and seeds are valuable bye-products, In the Kumta sub- 
division Diospyros cordifolia, [xora brachiata, Garcinia indica and 


other evergreens are mixed with Zizyphus Jujuba, Odina Wodier, 
Garuga pinnata: and Acacia Catechn. Uvaria Narum, Derris 
scandens and Connarns mono: arpus ave a few of the more common 
scandent shrubs in and along the borders of the forests, The 
remarkable association of deciduous Deccan species and Malabar 
evergreens is found in every kind of combination according to 
the more or less fertile condition of the soi!. The demand for 
timber, firewood and leaf manure from the densely populated 
coast villages adjacent to these forests has had its effect on the 
constitution of the flora of this region. In the Thana district 
north of Bombay, the Deccan and intermediate floras are mixed, 
there are also a number of Malabar (Malayan) types. Teak, Nana, 
Terminalias, Xylia, etc, are the principal prevailing species. 
The trees arrive to fair dimensions owing to humidity and _favour- 
able soil. 

From Anmode and Juylepet in North Kanara northwards 
through Goa and Belgaum ( British) territory are large tracts of 
mountainous ghat country covered with high level laterite usually 
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overlying basalt or trap. This ferruginous red or brown coloured 
clay formed from the denudation of the underlying formation is 
quite soft when freshly exposed to the atmosphere, After a short 
exposure it becomes vesicular and one of the hardest and 
intractable rocks, decomposing with difficulty. The evergreen 
element is predominant in the edaphic flora covering this area. 
Small tree forests of variable density, enclosing in the more 
favoured localities, irregular patches of tropical evergreens with 
the usual. characteristic Myristicas, laurels, palms and lianes, 
alternate with large open areas covered with colonies of various 
Strobilanthes. Spear grass (Heteropogon contortus) and other 
Andropogonea: (Rottheellia divergens, etc.), mixed with Blumeas 
(B, oxyodonta and others), Vernonias, Senecio belgaumensis, S. 
Grahami, Smithia setulosa, Lcea aspera, Alysicarpus racemosus, 
and prickly, prostrate Acanthaces are common. Vigna vexillata 
Rubia cordifolia, Vitis, sp, (near V. elongata), Lettsomia clliptica, 
Ipomaza barleriodes, Rourea santaloides and Grona Dalzellii_ are 
some of the more abundant climbers, Strobilanthes sesselis, var. 
Ritchiei is widely spread over this part of the ghats, usually grow- 
ing in small clumps of 30—-40 simple stems, several feet high. 
This gregarious shrub flowers generally only once every seven 
years like S. callosus and S$. membranaceus. The blue flowers 
of isolated clumps appear during September and October and are 
conspicuous along the ghats in open situations. 5S. callosus, 
S. membranaceus and S. Neesiinus, this latter flowering annually 
during the hot season, are ina lesser degree striking objects in the 
open landscape. Ligustrum neilgherrense, Indigofera constricta, 
Osyris arborea, Lasiosiphon criocephalus, Glochidion velutinum, 
G. lanceolarium, Rauwolfia densiflora, Wendlandia Notoniana, 
Olea dioica, Pheenix humilis, Royle, var. pedunculata, both 
the stemless and the tree form are prevailing small trees or shrubs 
and Scutia indica, *Jasminum arborescens, var. latifolia, Uvaria 
Hookeri, Fagrea obovata, Rourea santaloides, Hippocratea 
indica, and H., obtusifolia are amongst the most common and 


* This species is stated by Dr. T. Cook to be identical with Jasminam 
malabaricum, Wet," Flora of Rembay, p. 112, Vol, I. 
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widely spread of the woods scandent and climbing shrubs in these 
small forests confined to and characteristic of the hard high 
level, porous laterite which covers such considerable arcas of this 
part of Western India. 

In the Supa Taluka of North Kanara near Kalpa at an_eleva- 
tion of over 3,000 feet the higher levels are open, grassy plains 
or rounded, bracken covered hill tops, The ravines and valleys 
contain small tree forest: similar in appearance to those of the 
Nilgiris, The climate is exceedingly moist and the tree stems are 
even in the dry season clothed with Trichomanes dipunctatum, 
Peperomia Wightiana, Adiantum lunulatum, Lycopods, Mosses, 
Fruticose lichens and Utriculariew. The great rounded snowy 
tops of the flowering Nana (Lagerstroemia microcarpa) trees are 
conspicuous during the hot season. In this locality Eugenia 
memecylifolia grows greguriously in shady places at the highest 
clevation (3,400 fect), Euphorbia linearifolia, a rare species, was 
found abundant in the grassy uplands. The handsome Amaryllidex: 
(Pancratium parvum) is conspicuous 
and shrubs found on laterite, also Casearia graveolens, Symplocos 
Beddomei, Randia  uliginosa, R. dumentorum, Tabernamontana 
Ileyneana, Wagatea spicata, Celtis tetrandra, Ficus Tjakela, and 
F, gibbosa, form the mass of the woody vegetation. 

Further north the hivh Mahableshwar plateau is covered with 


in places. The ustial trees 


a dense growth of small, stunted evergreen forest. The trunks of 
the trees are very short and thick, with long irregularly spreading 
branches, and the average: height of the canopy does not exceed 
30 feet. On the laterite soil the flora is poor in species. The 
principal trees are Lasiosip hon eriocephalus, Randia dumentorum, 
Actinodaphne Hookeri, Mugenia Jambolana, Mappia oblonga, 
Glochidion zeyianicam imd Yerminalia Chebula.  Ligustrum 
neilgheerense, Solanum yiganteum, Salix tetrasperma, Pygeum 
Wightianum, Litse Stovksii and the Choua bamboo are less 
abundant in the growmg stock.  Strobilanthes callosus, s. 
otalaria Leschenaultii, called 


ixiocephalus, Osyris arborea, and 
by Graham the glory of Mahableshwar, are very common shrubs. 
The principal climbers on the, plateau are Lettsomia elliptica, 
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Acgyrcia Hookeri, Allophylus Cobbe, and Acacia intsia. During 
the rainy season Hitchenia caulina, Senecio Dalzellii, Phaseolus 
grandis, Impatiens Dalzellii (the yellow flowered balsam), 
Asystasia violacea, Adenoon indicum, Centotheka lappacea, and 
many other grasses and herbs are widly spread throughout 
this elevated region. The bracken is as usual common in open 
situations. 


(To be continued.) 


SAL COPPICE WITH STANDARDS. 
BY F. A LEETE, F.C He 

The enclosed photographs were taken in the Charda Sal 
Forest, Bahraich Division, Oudh Circle. No, I was taken in April 
1899, just after the completion of the fellings, and No. IL within 
a few yards of the same place in the following November, 

In seven months the avcrage height of the coppice growth was 
fully 6 feet, and many individual shoots were as much as 10 
feet high, The marks on the staff in the foreground of No. I were 
at §, 10 and £5 feet respectively from the ground. 

Very few of the trees in the forest were more than 3’ 6” in 
girth, and the average of the standards was from 2’ 6” to 3/0" 
About 60 were left to the acre, 


EFFECT OF LAST WINTER'S EXCEPTIONAL FROST ON 
‘THE FOREST GROWTH IN THE LAHORE 
FOREST DIVISION. 


BY ATMA RAM, EXTRA ASSISTANT CONSERVATOR OF FORESTS. 
nN are situated in the 


The forests comprised in this div 
plains of the Bist and Bair oabs and consist of natural forest and 


plantations. 
The principal forest trees are the following :— 


Shisham (Dalbergia sissoo). 
‘Tut or Mulberry (Moru alba and M. indica), 
Kikar (Acacia arabica and A, modesta). 


Plate WH 
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completion of fellings. 


Charda Sal Coppice with Standards, Bahraich Division, Oudh. View taken in April, 189% just after 
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Farash (Tamarix orientalis). 

Jhand (Prosopis spi: igera). 

Karil (Capparis aphy'ta). 

Pila (Salvacdora oboiies). 

The above are all hardy species, withstanding well the 
extremes of heat and col! found in this province. Last winter, 
however, owing to the excessive cold, they all suffered in the order 
above mentioned. 

Early in December last the trees began to shed their Jeaves 
and were quite hare by January. In February the Pila, which is 
almost evergreen, assum:d a palish appearance, its thick green 
foliage shrivelling up and turning yellow. The effect of the frost 
on imported species of ba nboo (Dendrocalamus strictus ?) and on 
mango trees was disastrous, Many clumps of bamboo were killed 
outright, and although precautions were taken to preserve the 
young mangoes by covering them all round with thatch, many, were 
found dead on the removal of the thatch in April. Plants of 
Eucalyptus citriodora planted out in July 1904 suffered severely, 
and their stems were dried up, but the roots survived and sent up 
shoots inthe spring. Plants of I. globulus of the same age, however, 
showed no signs of injury As a result of the frost all species were 
very late in putting out 1-w leaves, and in all cases their reproduc- 
tive power was considerally diminished, The acacias produced no 
seed and the shisham, whose seed is geuerally abundant, very little. 
After the thaw many instances of frost-crack were found on 
shisham and many trees of this species which from any cause were 
not in flourishing circum tances were killed outright, 


SHLIKAR, TRAVEL, AND NATURAL HISTORY 
NOTES. 
THE TREATMENT OF ELEPHANTS' HEADS BY 
INDIAN MAHOUTS 

Could you or any reader explain the reason for daubing 
mustard oil on an elephant's head as is done by Indian mahouts 
belonging to the P.W.D. and Military Transport ? I see in Vol. 
ILL, page 181, Roger's “ Manual of Forest Engineering for India” 
that Mr. Fordyce, Depity Conservator of Forests, states that 
mustard oil should be given to the mahout and care taken that it 
is applied to his charge’s head, 

I have never seer a timber tradcr’s animal’s head thus 
anuointed, nor have | sean a Forest elephant in Burma smeared 
with oil, and up todate [ have always thought it was some useless 
custom peculiar to India mahouts, which, among other advantages, 
attracted the sun on to the poor beast’s skull; but when I see 
a Forest Officer recommending this treatment, I begin to think, 
perchance, there is something in it, The book gives no reason, 
hence my letter, as personally I would have advocated whitewash if 
any dressing on the head was required, 

Ruby Mines Division, C, Bruce, 
Burina Deputy Conservator, 
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EXTRACTS FROM OFFICIAL PAPERS. 


TASMANIAN TIMBERS. 

In his. preliminary report on Australian woods Mr, James 
Adam, Executive Engineer. BP. W. D,, India, in referring to the 
timber resources of Tasmania, wrote that the official information. 
published by the Colony 1vas “much lacking in the essential 
detailed particulars,” and further that “there were also somewhat 
serious discrepancies, and certificates from the railway officials, 
were absolutely wanting.” 


actually using the timbers is sleeper: 
Mr. Adam went on to. say that, on this being pointed out to the 
Premier of the Colony, “he was good cnough to issue instructions 
for the preparation of a special report on the subject.” [tis 
probably as one result of these representations of Mr. Adam that 
we have just received from the IIonourable Mr. Alexander Hean, 
the Colonial Minister of Lands and Works, a copy of an official 
publication entitled ‘Tasmanian Forestry, Timber Products and 
Saw Milling Industry,” and sve have much pleasure in commending 
the volume to the attention of the large and growing. circle of 
Engineers in India who lave recognised the advantages that 
accrue from the use of some of the Australian woods. The 
expansion of this trade is very clearly shown by the increasing 
imports of Australian slecpers at the chief Indian ports, and 
particularly at Calcutta. “Tasmanian Forestry” has been 
compiled by Mr, J. Compton Penny, Chief Forest Officer, under 
the superintendence of Mr. EK. G, Counsel, Surveyor-General and 
Secretary for Lands, and sets out a description of the timber trees 
indigenous to Tasmania, their commercial value and the process of 
manufacture, with particulars of the methods adopted by the 
Colonial Government to foster the industry. In the increasing 
trade in Australian woods to India and South Africa, thus far, 
Tasmania has not taken a very large share, but recent engineering 
operations have directed attention to some of the special require- 
ments which Tasmans’ land timber is particularly able to meet. In 
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the execution of the new yreat national harbour works at Dover 
large quantities of Tasmanian timber have been uscd by the 
contractors, Sir Weetman Pearson and Son, Ltd. with very 
satisfactory results. Some idea of the extent of these operations is 
suggested by the quantity :-f timber required for the temporary work, 
&e., which is stated by Mr. Harold J. Shepstone, in the Scfentific 
dliterican, to have amount. d as a minimum to the following : hard- 


woods, principally greenhe ut and rock lm, 25,000 cubic feet ; soft 
woods, pitch pine, redwon', &e, 75,000 cubie feet for permanent 
works, For temporary work, 350,000 cubic feet of Blue Gum and 
other hardwood ; pitch pine, &e., for superstructure, 830,000 cubic 
feet or some 1,500,000 cubi. feet in all required in the construction 
of a total length of 9,520 fect of piers and breakwaters, so. that the 
works at Dover provide an exhaustive test of the suitability of 
timbers. For the temporary staging Tasmanian Blue Gum piles 
the attacks of 


are being principally employed, as this wood res 
the Zeredo navalis or seaworm. Mr, Shepstone writes :-— 

“ Some idea of the density of this wood may be the better 
understood when it is stated that it has a specific gravity of 75 Ibs. 
to the square foot, whereas water is but 65 Ibs. A pile of Blue Gum, 
therefore, 100 feet long and 20 inches square, would turn the scale 
at nearly 10 tons, while an Oregon log of similar dimensions, 
having only a specific gravity of 48 Ibs. per square foot, would 
only weigh 6 tons, and cons :quently float. 

“To obtain a pile ioo feet in length and 20 inches square, 
parallel from top to bottom, demands a tree 15 to 18 feet in girth, 
5 fect from the ground, and about 150 fect to the first branch. The 
‘Tasmanian Blue Gum, easi y attains this height. Indeed, so far as 
height and general beauty ire concerned, the Blue Guin is no mean 
rival to the famous redwoods of California, A large quantity of the 
timber to be seen at Dover came from the yards of Messrs, Gray 

Brothers, of Adventure Bay. Mr. Gray, the head of the firm, states 
that they often come upon trees from which they could cut piles 160 
feet long (that is, 60 feet longer than required by the contractors 
at Dover) before the first branch is reached, and others 230 feet 
high measure 7 feet throuyh at the butt. Nor are these figures by 
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any means the largest recorded for Tasmanian Blue Gum, Mr. 
Perrin, formerly Inspector of Forests in Tasmania, and afterwards 
in Victoria, mentions having measured a fallen Blue Gum at 
Geeveston (on the Huon River) which had a length of 330 feet ; 
and Mr. R. M. Johnston, the eminent Government Statistician, 
speaks of the ‘ Tolosa Blue Gum, also 330 feet high ; and Baron von 
Mueller, the well-known \ustralian naturalist, says of a Blue Gum 
growing at Southport i1 Tasmania that it contained ‘as much 
timber as would suffice to build a go-ton schooner’ And when 
speaking of these giants, it should be borne in mind that they are 


not isolated cases, mer curiosities, but that trees of from 200 to 
250 feet are fairly common in the forests, extending over 
thousands of acres in the Huon and Peninsula districts of 
Tasmania, rising high anit clear of boughs, like the masts of great 
ships.” 

The official manua! now before us states that a Blue Gum 
tree of full growth will average 7 fect diameter at the butt, 100 feet 
in length to the lowest branches, and from 200 to 250 feet in 
extreme height, taking probably three to four hundred years to 
attain its full dimensions For wharf and bridge construction, for 
piles and the heavier timbers of superstructure, it is superior to 
anything produced in the Australian States. For bridge or wharf 
decking it would be hard to find its equai for durability iflaid when 
thoroughly seasoned. For the Dover works several shipments of 
Blue Gum piles, hewn square to 18 x 18 and 20 x 20 from 70 to 100 
By 


fect in lengths, with a la-ge quantity of sawn timber in junk 
were supplied from Southern Tasmania. The high specific gravity 
of the timber, its capability to withstand hard driving and its 
partial immunity from the ravages of the teredo render Blue Gum 
specially adapted for piling purposes, It is used also largely for 
railway sleepers, railway wagon work and wheelwright purposes. 
Writing of Tasmani:n woods for sleepers, Mr, Adam said that 
while the hardwoods are much less numerous than is the case on the 
mainland, there are 14 5) ecies of Fucalyptus attaining size enough 
to yield timber, but only three are suitable for sleeper 
and of these two only are obtainable in sufficient quantit 
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for export. The two being “Tasmanian Blue Gum” (ucalyptus 
bark Ciucalyptus obliquay. Of 
” says, “ Stringy-bark, so called as 
its name implies, from the fibrous nature of its bark, is probably 


globulus) and Tasmanian. stein 


this latter * Tasmanian Forestry 


the most valuable tree that Tasmania possesses, inasmuch 
as it produces a timler of excellent quality, suitable for all 
constructive work aud by reason of its general distribution 
the supply of timber requisite for 
extensive saw milling epurations, ‘The average tree at maturity is 


throughout the island, giv 


of even greater dimensions than the Blue Gum, often attaining a 
height of 250 feet, with » diameter of from 12 to 14 feet at the buté. 
‘The wood is, generally speaking, more open and free in grain and 
of lower specific gravity than Blue Gum, but equally durable and 
adapted for many similar purposes for which that Cimber is used, 
such as in piles, wharf ard bridge timbers, &c. For mining purposes, 
(underground and. strfice work), it is largely in demand. Rail- 
way sleepers have a lire equal to, if not greater than, Blue Gum. 
Wood paving is also on of the uses for which Stringy-bark is well 
adapted, poss 
pose, v23., durability under wet and dry conditions, evenness of wear, 


ing as it dues the requisite qualities for that pur- 


with a minimum polish ander traffic.” The official handbook goes 
on to say that “prejudice to Stringy-bark timber is sometimes set 
up by the appearance of - 
the ends of the freshly cnt timber—when cut green and exposed to 
stringent conditions of sun and wind. These although not desirable 
so far as appearance is concerned, do not really affect strength and 


oning cracks, which mostly appear in 


durability. ‘The cracks at first noticeable gradually close as the 
process of seasoning pro: ceds, until the whole piece again becomes 
thoroughly consolidated.” Other ‘ hardwoods’ described are Ash or 
Swamp Gum (which canrot be classed with Blue Gum or Stringy- 
bark for durability); Gun Top Stringy-bark, largely used in house 
construction; Pepperment and Lronbark, both the latter being 
consumed in local requis sments. The foregoing timbers are dealt 
within Section [. Section II describes the ‘Tasmanian “ ornamental 
and other timbers” Section TTL is devoted to “Secondary Forest 
trees,” producing either timber not in’ general use, or of a nature 


G 
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termed “ Fancy Wood.” Section [V gives Botanical descriptions of 
the Tasmanian Eucalypié by Mr. L. Rodway. Section V traces the 
history and growth of the Saw-milling Industry of the Colony. 
‘Tasmania has long been well to the fore in this direction, for in 1851, 
one piece of Blue Gum measuring 146 feet in length, 18 inches x 6 
inches, sawn clear of heart and sap, was cut at Long Bay, D’Entre- 
casteaux Channel, and forwarded to the first Exhibition in London, 
The Tasmanian record for th: longest piece in one length is 160 feet. 
‘This section closes with the specification for railway sleepers and 
other timbers for export where the Government certificate is required 


and the form of certificate. Section VI con of a number of 


reports on the utility of Tesmanian woods, including one 
Mr. C. C. Nairn, Chief Engineer for Existing Lines, Tasmanian 
Government Railways. Section VIL gives the results of a number 


rom 


of tests carried out on Tasmanian timbers in comparison with 
English Ash, Beech, and Oak. Section VIII sets out the Re- 
gulations under “the Crown Lands Act” of 1g03, with the scale of 
License Fees for timber cutting, The work is copiously illustrated 
throughout and includes a large map of Tasmania. 

Some years ago in these columns a leading Indian Engineer took 
the Indian Forest Department somewhat to task for its comparative 
neglect of the commercial possibilities of the timbers of the great 


forest reserves of India, and his remarks called down on him strong 
protests from Morest officers Perusing: this excellent Manual of 
Colonial timbers produced at the suggestion of an Indian Engineer, 
it occurs to us that the Forest Department of India might do worse 


than follow the lead.—/x th: Jndian and Eastern Hngineer. 

In our review of Mr, Maidens notes on the Commercial Timbers of New South 
Wales inide page 98 of volume \XXD, we have already drawn attention to the 
necessity which exists for the prepa: ation of sueh a hand-book.—How, Ep. 
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THE UNITED STATES FOREST SERVICE, 

We publish clsewher- the Secretary of Agricultue’s report 
on forest progress in the United States. The report is of such 
high interest and the praise of the value of the work of the 
Forest Service so unstinted that we feel no apology is needed for 
printing the note in full, 

The United States Forest Service actually came into existence 
as an administrative orpanisation on the 1st February 1905, 
the care of the whole of the National Reserves being then 
transferred to its charge. Every thing affecting the reserves is 
now determined or executed by men of expert knowledge, 
familiar with local conditions, special attention is drawn by 
the Secretary to the fact that the entire force has becoine a 
part of the classified Civil Service. In this fact alone we see the 
full realisation by the Americans of the real part played by the 
forest in the economy uf the State in that the very existence and 
well-being of the community depends entirely upon the maintenance 
of a certain area under forest and upon the proper management by 
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experts of the lands, whether State or privately-owned, so main- 
tained. 

Commenting upon the urgent need of forestry in his 
country the Secretary points ont that a time had arrived which 
presented at once an opportunity and a crisis. Forest destruction 
had reached a point at which a not distant end was perceivable. 
There were few who believed that the conflicting interests 
could be reconciled during the lives of the present generation. 
“That the whole situation is profoundly altered is directly and 
chiefly due to the work of the Forest Service." High praise 
indeed, from the Secretary responsible for the Department. 
Dealing with the financial aspects the Secretary states that a 
far more complete control (o 
formerly, yet the net cost to Government of all the work of the 
Service will be less for the present year than that of the Bureau of 
Forestry alone before the transfir. A property worth in cash not 
Jess than $250,000,000 js administered at a cost of less than one- 
third of 1 per cent of its value, while increase in that value of not 


the forests) is exercised than 


Jess than Io per cent per annum is taking place. As theuse of the 
reserves increases the cost of administration must, of course, become 
greater also, but receipts will certainly rise much more rapidly. 
The forest reserves are certain not only to become self-supporting 
but a source of large public revi nue. 

The Sister Service in India offers a hearty welcome to its 
young cousin in the New World and its sincerest congratulations 
on the unstinted praise accorded to its work in the Secretary's 
first. report. 


FORES'| MUSEUMS 
IL —IHE GASS FORE 


MUSEUM. 

In our last issue the question of the creation of Provincial 
Forest Museums was discussed and the great usefulness of such, 
both to Local Governments and their departmental officers, pointed 
out. We drew attention to an excellent institution of this nature, 
the Gass Forest Museum at Coimbatore, Madras, whose inception 
and creation was due to the initiative of Mr, Gass, Conservator of 
Forests, Southern Circle, 
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We propose here to shortly describe* the arrangement of this 
Museum in the hope that the notes will prove of use to others 
wishing to follow in the path so well marked ont. 

The Museum was commenced in 1go1, when Mr, Gass 
began the collection of specimens of timber and other forest 
produce and set apart on of the large rooms of the Conservatot’s 
office for the purposes of a Museum. At this period he intended 
to limit the collections t» the Southern Circle. Specimens began 
to arrive in February 1402, and their numbers increased rapidly. 
During a portion of ths year Mr. RK. D, Richmond, Assistant 
Conservator of Forests, was placed in charge of the arrangement of 
the specimens under the direct supervision of Mr. Gass, In. April 
I. E, the Governor ford Ampthill visited the Museum and 
recorded his warm appreciation of the departure. Since His 
Excellency’s visit the collections have been open to the public 
daily. It was soon seen that it would be an advantage to throw 
open the Museum to the whole Presidency and the articles 
now exhibited come fron the three Circles. Owing to the great 
increase in the number of specimens received it was found necessary 
to add a room from the District Forest Office adjoining the Conser- 
vator's Office, thus doulling the available space. This arrange- 
ment has not, however, proved satisfactory, and Government, 
recognising the importance of the institution, have now sanctioned 
a new building expressly for Museum purposes ; this building is 
now in process of erection, and when finished the 3,000 specimens 
collected will be transferied to it. 


Turning to the arrangement of the collections, Series I consists 
of 314 specimens of timer, bamboos, &c., the chief timbers being 
shown in sections, panels and blocks 


sAs examples of the longevity 
of the lives of some species of trees, a specimen of teak presented 
by the Cochin State is c -nsidered to be 455 years of age, a similar 
tion of rosewood from the same State being 410 years. Sections 
of the teak from the Nilambar plantations are also exhibited. 
Amongst the items class:d under this series (wrongly so we think) 


* An able note upon this Mseum appeared in the Madras Mail of Octuber sth, 
1905. 
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are the fruits and seeds of forest. trees, fibres (81 varieties), gums 
(40) and resins, and vegetable dies and oils (28). Series II con- 
sists of bamboos, canes, reeds, creepers, &c.,—115 specimens in all. 
The numerous uses to which the bamboo is put by the jungle tribes 
are shown here. Series I[I deals with injury to growth, specimens 
of timber affected by forest fires, insects, and parasitic growths. 
Series TV Geological specimens (no mention is made as to whether 
the various kinds of soils of the Presidency are shown) and Series V 
Entomological specimens follow, the latter naturally very incomplete 
at present. Birds and birds’ eges would appear to be also included 
here, and the series would perhaps be better entitled (together with 
the next Series VI which exh-bits 139 specimens of skins and 
skulls) Zoological specimens. Sities VII is devoted to a collection 
of weapons and implements used by jungle tribes, whilst the next 
series (VIIT) contains 24 kinds |f snares and traps used by the hill 
tribes for taking game, Series [IX exhibits ornaments worn by 
the hill tribes and X a small collection of their musical instruments. 
Series XL is probably one of the most interesting to the visitor. Tb 
3 of 7o models illustrative of forests operations, boats in use 
on the rivers, forest bungalows, &c. For example, a model shows 
the wire rope way at Mount Stuart, others an elephant pit, kraal 


with a captured elephant and an elephant tamed and at work 
dragging timber. Other models show coppicing operations. Series 
XI is a collection of portraits and pictures of forest scenes. 
Lastly, Series XIE consists of minor items which cannot be 
included under other heads, such as honey, wax, rubber. ‘These, we 
think, would have been more in place had they been classified 
with the gums and resins and oils as “ minor produce.” 

It has not been our purpo-e here to in any way criticise this 
excellent institution but rather to hold it up as an ideal to be 
followed in other Provinces. As experience is gained a more 
elaborate and minute system of classification of the objects exhibited 
will doubtless be evolved. M:anwhile we are of opinion that the 
existence of the Gass Forest Museum places the officers of the 
department in Madras in a position to be envied by their contréres 
in other Provinces of India. 
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SCIENTIFIC PAPERS, 


CHICKRASSIA TABULARIS. 


BY M, RAMA RAO, 


In Hooker's “ Flora of British India,” and in Brandis’ “ Forest 
Flora of North-West and Central India,” the capsule of this tree is 
described as 3-celled. When I was stationed in the Salem District I 
examined the capsules of this species on more than one occasion 
and in different localities, and found them to be generally 4-celled, 
with only a few 3 or §5-celled capsules. In other respects, the 
description of the speies given in Hooker's Flora agreed with 
the specimens examinei! by me. I should be extremely interested 
to hear whether the information in the above-quoted works is 
based on an examination of a Sarge scries of capsules of this 
species collected in diffcrent localities. Otherwise it would appear 
that the floras require alteration on this head, 

As regards the siz of this tree none of the Mloras consulted 
by me, nor Gamble’s Manual, give any idea of the dimensions 
attained by this specics, beyond saying that itis a large tree. I 


happened to see a lew splendid specimens on the Yelagiris 
preserved in temple porambokes. The largest of them girthed 18 
feet at breast height with a straight and clean bole of about 45 feet 
to the first branch. It was quite healthy, sound and vigorous. The 
Velagiri Malayalies call it Sellangatchi, while on the Melagiris of 
the same district, itis culled Gandemati. 

Tt occurs on all hi!l ranges of the Salem District above 2,500 
feet. Reckless fellings in the past have left but few specimens of 
large size, which are chiefly confined to temple groves, religiously 
protected by the hill tribes. 
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ORIGINAL ARTICLES. 


THE DISTRIBUTION OF THE VOREST FLORA OF THE 
BOMBAY PRESIDENCY AND SIND. 


LY W. A. TALBOT, KSQ., CONSERVATOR OF FORESTS, BOMBAY. 


If. 
FYERGREEN [ROPICAT, FORE 


The evergreen primeval fi-rests of the Indian Western Penin- 
sula extend over many square miles of North Kanara, and in the 
southern talukas of this district, Kumta, Sirsi, Siddapur and 
Honawar are continuous towards the west. In favourable situations 
further north, on the Supa and the YVellaper ghats and in the 
western part of Belgaum, they occur in isolated blocks or areas 
(locally called Kans or Rais) which are surrounded by dry deciduous 
and deciducus and evergreen mixed forests of various kinds of 
cultivation, Outside the limits of these districts some of the ghat 
region in the Satara Collectorate is clothed with tropical evergreens. 
The flora, however, of this class becomes less varied and the 
number of different species ‘liminishes, as we go further north. 
South of Bombay, outside the Presidency limits (Travancore, etc.), 
these forests hecome more perfect with a greater admixture of 
Malayan elements. The most distinctive character of this ever- 
green hygrophilous comparee with the xerephilous Deccan and 


the intermediate mixed for:sts is the presence of Anonacea, 


Guttifere, Diptecocarpe, Muristicer, Palms, Malayan types of 
Sterculiacea, Laurinee, Kuphe 
Not found in the latter. 

Ina tropical evergreen f-rest, growing under favourable condi- 
tions we find four storeys o! vegetation, Immediately covering 
the soil are seedlings mixed with shrubs and herbaceous species 


biacww, Urticacew and other orders 


and in the next zone or storey small or medium sized evergreen 
trees 50—75 fect high. The top canopy of great evergreens, often 
150 feet above the ground is crowned by giant, sometimes deciduous 
trees, of which ‘Letrameles nudiflora is one of the most common 
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and remarkable. The tree stems are in many instances covered 
with epiphytic Utricularias, Orchids, Aroids and Ferns (Drynaria 
quercifolia, ete. } 

In North Kanara where the evergreen tropical Kans are conti- 
guots to or surrounded by mixed deciduous forest the diver- 
gence between the clases of vegetation is very striking, There 
is considerable physic«l relief in passing abruptly from the strong 
glaring sunlight of the open deciduous jungle in the hot season to 
the cooler atmosphere and deep, somewhat gloomy shade, of the 
lofty evergreens, Thi bewildering diversity, height and size of the 
trees, the universal green and general absence of colour, the great 
climbers with fantastic shaped stems, the epithytic orchids, aroids 
and ferns, the general stillness and apparent absence of animal 
life, appeal to the naturalist, who is satisfied that here at least 
the action of man has not affected and changed the original 
flora of these truly primeval forests. The principal forces of 
nature are in constant action, and there is no annual period 
of rest, correspondi: 
regions or the hot se 


-s to the winter in temperate and arctic 
sons in the dry tropics. On the shady, 
moist, well covered soil, the growth is continuous and the 


struggle for existence amongst the many species in the zones 
of vegetation is very , reat. The principal causes preventing the 
predominence of any one genus or species over more than a limited 
area are to be found in the very favourable conditions in which 
this strongly differentiated and extremely rich flora is placed. 
Many of the species are rare and confined to special localities. 
For example, Pinanga Dicksonii is locally abundant only on the 
Gersoppa and Nilkurrl ghats of North Kanara. Alsodeia zeylanica, 
Erythropalum popul folium, Apodytes Beddomei, Solenocai pus 
indiens, and several other plants have each been collected but once 
and may not be again met with for a long time in these evergreens. 
It is very difficult to correctly identify on the spot many of the 
high trees growing inthe Kans. The rapid and continuous growth 
produces generally a thin, smooth, greyish bark with scarcely any 
rhytidome. The great height of many of the stems prevents exami- 
nation of their foliag., the flowers are also often inconspicuous and 
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appear at different seasons of the year. These together with the 
diversity of the species, makes a_ satisfactory interpretation of the 
flora almost impossible. In the smaller less varied and more open 
deciduous forests such examination is not attended with similar 
difficulties. It is of common occurrence to see a tall tree in full 
bioom in the evergreens and to be unable to procure specimens 
of the flowers, except by felling or sending up a native climber, 
both usually very tedious operations. Much of the evergreen region 
of North Kanara is somewhat difficult. of access, as the dense 
undergrowth often bars the way of the observer. The forest path- 
ways are also usually bounded by monotonons walls of verdure, 
without the relieving colour of conspicuous flowers, However the 
five or six zig-zag gliat roads from the Kanara uplands down to the 
coast afford excellent opportunities for observing this interesting 
and varied flora. The tropical evergreen forests covered a much 
greater area formerly in the Sirsi and Siddapur talukas of North 
Kanara'than they do in the present day. The supari palm (Areca 
catechu) cultivation has deste .yed thousands of acres of fine forest 
and has laid waste a considerable extent of valuable territory, 
and this denudation is continually going on as the areca nut palm 
plantations require for leaf manure an area of forest six to nine times 
as great as the extent of the actual plantations themselves. There 
is also the cutting of what is termed “wet or ground betta” 
required for this cultivation which involves the destruction of the 
undergrowth mostly outside the allotments for dry “ hetta ” (tree 
foppings) made to the garden owners. Evergreens in all stages 
of deeay may be observed, and when these disappear, the gardens 
in their immediate vicinity naturally follow. The wasteful 
management of the North Kanara betta assignments and destruc- 
tion of the Kans has been strongly opposed by the Forest 
Department for many years. ‘Vhe supari garden cultivation 
principally affects the tropical evergreens which disappear sooner 
or later under the destructive treatment, and the Haigas often 
hasten the complete destruction of the tree vegetation by burning 
the more or less denuded ara of their “ bettas ” for cattle grazing 
purposes. As long as there is jungle in the vicinity of their 
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gardens these people pay little attention to the requirements 
of future generations. ‘here is another forest destroying agency 
at work in the Bombay Presidency, namely, Kumri cultivation, 
Patches of forest, evergreen or deciduats, usually on the slopes or 
tops of hills are felled and the timber burnt; fortunately the 
evergreen tropical forest: were formerly avoided by the Kumri 
wallahs, as the labour of felling the high timber was too great, The 
burnt surface is rudely tilled and sown with [leusine corocana (ragi) 
and if allowed the same area is re-kumried the following year, when 
the place is abandoned and a new wouded area selected. These 
patches of re-kumried forests require many years, probably 
centuries, before they are reconstituted. Thousands of acres of 
bare hill tops are conspicrous evidence of the effect of this destruc- 
tive cultivation in the Honawar, Kumta and Ankola talukas of 
North Kanara. Many of these ancient kumries are now covered 
with colonies of Stobilavthes (S. callasns, ete). Usually where 
the soil is of fair quality and evergreens and deciduous forests are 
contiguous the once desiroyed evergreen flora is replaced in the 
course of time by a growt) of deciduous species. [do not think, 
however, that the foregoing destructive agencies have as great or 
far-reaching effect on the constitution of the evergreen foresc 
flora as the annual forest fires and continual goat browsing have 


on the deciduous forests of the dry districts. 

The abandoned bettas and kumri sands in the course of time, 
if left to themselves, are gradually recovered with forests. The 
and a heavy rainfall are 


surrounding usually varied flora 
conditions favourable to the reconstitution of the denuded area, 
and although the process may take a very long time it is certain 
in the end. On the ether band, the Deccan forests, under 


the unfavourable conditions of a scanty rainfall and with the 
have 


destructive annual fires which traverse such large areas 
litle chance of recovery. The flora of this region becomes pocrer 
and poorer in the number and size of the constituent ligneus species, 


until ultimately little or no tree vegetation remains. 
al evergreens cover a comparatively 


The Bombay trop 
small area when compare: with those of the Malay Peninsula and 
K 
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Burma and do not contain yearly so rich a flora. For example, 
taking four characteristic Malayan natural orders the number of 
species in each flora is as fol'ows :— 


M. wes se 06 
1, Guttifera ve GB + 20 
N. Kan... Pee a 
(™ #33 tea AY 
2, Myristicea:  jB 9 
ly. Kan. 4 
M. . » 142 
3. Palmer . 7B. ahi a 53 
ly. Kan ou. arene 
(M. ‘oat wey OF 
4. Anacardiacer 2 7B. ae aie 3S) 
N. Kan, % ae 


A very large proportion of the genera of Malayan origin 
in North Kanara contain only one species each, and if there 
are several as 


for example, i) Myristica and Amoora, these are well 


differentiated and distinct, which points to an ancient origin, 


‘There are nearly 600 species of trees, shrubs and climbers in the 


North Kanara evergreens, and three hundred and twenty species of 
woody plants are found in the deciduous mixed intermediate forests 
and those of the dry Dei 


u plains. Some of these deciduous 
species, however, extend ij to the evergreen zone of vegetation, 
but the evergreens theinselves are not found away from 
the influence of the heavy rainfall along the ghats. The 
ten predominant ligneus i rders in the North Kanara “Tro- 
pical Evergreens” are Euphorbiaceew, Urticacea, T.eguminosay, 
Lanrinee, Rubiacew, Guttiferw, Dipterocarpe, Acanthacea, 
Meliacew and Anonaceas [1 is very difficult ta place these families 
in order of predominance, a the species of this evergreen flova are 
combined in endless variety. For example in the Telgiri Kan 
near Yellapur (area about 200 acres in extent} in Kanara, predo- 
minant amongst the undergrowth are herbaceous Vernonias, 
(V. divergens, and V. indica), Gomphandra axillaris, Rauwolfia 
serpentina, Justicia: wynaadensis, Rubia quadrifolia, Memecylon 
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num, Costus speciosus, Mappia furtida, Leea sambucina, 
and seedlings of Cinnamomum and = Caryota urens. In the 
small tree zone Flacomtia moutana, Spondias acuminata, 
Diospyros sylvatica, Litsiwa Stocks 


, Callicarpa lanata, and strangely 
enough Pajanelia Rheedii (usually found along river banks and 
nearly always a rare tree} are common. The ubiquitous and 
characteristic Caryota urens, Artocarpus Lacoocha, Myristica corti- 
cosaand M, malabarica are also abundant in this zone of growth, 
More than half the large trees forming the top canopy belong to 
Diospyros microphylla and Polyalthia coffeoides, Dysoxylum 


glandulosum, Ficus nervosa, F. callosa and Mimusops Elengi are 
also numerous. In this Kan there are no giant buttressed deciduous 
species overtopping the evergreens, except a few large and tall 
stems of Alstonia scholaris. The more common climbers are Gne- 
tum scandens (stems two feet in diameter), Kntada seandens and 
Cansjera Rheedii, Piper trichostachyon, P. Hookeri, the epiphytic 
narrow leafed Hoya retusa, several species of orchids principally 
species of Dendrobium, \roids, Remusatia vivipara, Raphidophora 
pertusa, and the ferns, Niphobolus adnascens, Vittaria clongata, 
Vleopeltis membranacea, Adiantum caudatum, etc., are abundant 
on the tree stems, About a mile away towards the west there is 
another Kan with a quite different arrangement of species. One 
of the predominant shrubs in the undergrowth there is Psychotria 
Dalzellii, which grows gregariously almost like a species of Strobi- 


Janthes. The small trees are mostly Actinodaphne Hookeri, Cinna- 


momum zeylanicum, Murraya exotica, Litsee zeylanica, Caryota 


urens, and Melia dubia, Chick 


ia tabularis (Lat devdari) trees 


are common and of large dimensions in the highest canopy. T had 
evergreen” in 1886, 
Nearer Yellapur we find another arrangement in one ofthe Mundgod 
road Kans, Here the undergrowth contains Txora nigricans, Lasian- 
is, Chasalia curviflora, Glycosmis pentaphylla, ferns and 


250 of these latter marked for felling in’ this 


thus sess 


seedlings of the trees growing in upper zones of vegetation. In the 
lower small tree zone Aporosa Lindleyana is very abundant and 
supplies the rafters (Su'i nulli) used by the villagers. Atalantia 
racemosa, Memecylon eilule, and Ficus asperrima are also prevailing 
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species, The large trees consist of Mangifera indica, Vitex altissima 


toxicaria 


(common), Ficus callosa, Eugenia hemispherica, Antiaris 
and others, Two of the principal climbers in this Kan are Embelia 
robusta and Ventilago Madraspatana. A few miles from Yellapur, 
due west towards the Arbail ghat under a heavier rainfall (150 
inches annually), the phytographical constitution of the evergreen 
forests changes, the soil is often stony with sometimes tracts of high 
level laterite. Strobilarthes callosus, S. Heyneanus, 8. lupulinus, 


S. barbatus and Casalpinia mimosoides are common and gregarious 
over considerable areas of the undergrowth. This type changes 
into hill forests along the Arbail ghat. 

There are consider: ble stretches of forest with few large stems, 
often a dense growth of small trees with one or more predominant 
species. Aporosa Lindleyana, Atalantia racemosa, Olea dioica, 
Nothopegia Colebrookiina, Mallotus: albus, Linociera maltabarica, 
Celtis tetrandra, Cledion javanicum, Harpullia cupanoides, 
Gtochidion Hohenackeri, Mappia oblonga mixed with Cedrela 
Toona, Sterculia guttats and Holigarna Grahamii, Grewia umbclli- 
fera, Beaumontia Jerdoniana and Anodendron paniculatum are 
prevailing climbers. Crotalaria fulva and Breynia rhamnoides are 
common bushy shrubs in open situations, and. Melastoma mala- 
bathricum and Mussaerda frondosa, are usually to be found near 
streams and in moist places. On the southern ghats in North Kanara 
from Devimane on the Kumpta-Sirey road to the falls of Gersoppa, 
the Malayan element of the tropical evergreen forests becomes stron- 
ger and more varied and there is a preponderance of Myristicas, 
Dipterocarpea: and great trees of Malayan origin, Many species uot 
at all found or rare in the northern part of the district become quite 
common, On the Ger-oppa ghat large Calophyllum tomentosum, 
(Poon spar), cylindrical stems with their peculiar characteristic 
yellowish bark are cons; icuous and sometimes associated with groups 
of a slender dwarf palin, the graceful endemic Pinanga Dicksonii. 
Myristica magnifica, with its wonderful aerial roots, the immense but- 
tresses of Tetrameles nudiflora, the great trunks of the purple fruited 
Antiaris toxicaria, the handsome flowers and tubercled stony fruit 
of Elivocarpus tuberculatus, the hanging orange coloured inflated 
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fruit of Harpullia cupanoides, the thorny scaly climbing scandent 
Calamus Thwaitesii and the short thick stemmed palm, Arenga 
Wightii, all combine to give 1 distint aspect to the rich flora of this 
locality. The peculiar grasse-, Panicum pilipes, Centotheka lappacea, 
and Ischeemum semisagittatum are abundant in the herbaceous 
undergrowth, On the Dodmani ghat farther south the most 
abundant and striking tree i; Diospyros crumenata, (hitherto only 
noted in the Ceyton forests). the great cylindrical trunks of which 
dwarf the more moderate sized stems of Ailantus malabarica, 
Mesua ferrea, Artocarpus Laoocha, Myristicas, Garcinia Cambogia, 
Divspyros pruriens, D. sylvatica, D. assimilis, Clausena Willdenovii, 
‘ Chrysophylum Roxburghii, ete, For several 
miles near the top of this glat there appears to be areas covered 
with Kugenia macrosepala, formerly described as a small shrub but 
in this locality a small gregarious tree, sometimes mixed with the 
almost equally common Travancore Lansium anamallayanum and 
Memecylon Wightii. [ found also here and only here the rare 
climber Erythropalum populifoliam, and the still rarer Apodytes 
Beddomei, a smali tree discovered long ago by Colonel Beddome 
in Travancore, 


Sagervea. laurina, 


Near the Gersoppa waterfall, on both sides of the river 
above the great gorge, the forests contain many wood oil trees 
(Dipterocarpus turbinatus) with smooth bark and huge cylindri- 
cal stems. The pathways and roads are covered in places with 
their winged fruits during May and June. Eleocarpus serratus, 
Pygeum Wightianum, Holigarna Grahamii, Nephelium Longana, 
large trees of Symplocos Beddomei, Pterospermum Heyneanum, 
and P. acerifolium are a few of the more abundant and common 
large or moderate sized species. Amongst the smalier trees and 


shrubs Glochidion Hohenackeri, Cleistanthus malabaricus, Alstonia 
venenatus, Bragantia Wallic hii, Hemicyctia venusta, Dimorphocalyx 
Lawianus, Blachia denudata, Mallotus: albus, Debregeasia velutina, 
Cleidion javanicum, Boehmeria matabarica, Unona pannosa, Chail- 
letia’ gelonioides with its peculiar red: arillate fruit, Euonymus 
indicus, Croton Gibsonianus, Psychotria flavida and P. canarensis 
are some of the principal. The beautiful and ornamental flowered 
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Thunbergia mysorensis, Anodendron paniculatum, Chonemorpha 
macrophytla, Ellertonia Rheedii, Dalbergia rubiginosa. D. tamarin- 
difotia, Derris platyptera, Parsonsia spiralis, Mezoneuron cucullatum, 
Calamus. pseudo-tenuis, C. Thwaites 


alacia ublanga, Gonania 
microcarpa and Aeschynanthus Pei rottetii are conspicuous climbers 
and epiphytes. In the deep shade of the undergrowth are five species 
of Begonia, (B. integrifolia, B. crenata, B. concanensis, B. trichocarpa, 
B. malabarica}, Piper subpeltatum. Ixora polyantha and a host of 
other herbaceous species, Carex Lrunnea, Scleria clata, Gleichenia 
linearis, Campteria biaruta, Blechnum orientale, Thamnopteris 
Nidus, Vernonia divergens, Blumecas, and Crotalaria triquetra arc 
found covering directly the deep, moist vegetable mould. These 
tropical evergreens situated along the crests of the ghats harbour a 
sparse population, chiefly Haigas and their dependents. The local 
demand for timber is consequently limited and is met by generously 
administered forest permit rules The best known timbers are 
yielded by Vitex altissima, Calophyllum tomentosum (Poon spar), 
Artocarpus hirsuta, Shorea Yalura, Dysoxylum glandulosum, 
Chickrassia tabularis, Cedrela Toona, Eugenia utilis, and Diospyros 
assimilis (ebony), the latter mostly of small size. Principally owing 
to difficulties of transport and want of accommodation for travellers 
this region has been rarely visited by botanists. 
7 (To be continued.) 


BRUSHWOOPD BULNING IN THE CHANGA MANGA 
PLANTATION. 
BY ATMA RAM, EXTRA ASSISTANT CONSERVATOR. 


This operation isdene annually in the coupe of the year. 
After the fellings are over at the end of March the brushwood, 
comprising small branches and twigs of the trees felled, is cleared 
off 40 feet from the firewood stacks and 5 feet round the standards 
and thrown inside the coupe compartments and set fire to, under the 
supervision of the Divisional and Range Officers. This clearing of 
the brushwood from the sites of the stacks and round the standards 
generally takes about three. weeks. The firing-is done and finished 
in the last week of April. As soon as this operation is completed 
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in any one compartment water (the plantation is an irrigated 
one) is let in to soal: the ground for retrenching and refreshing the 
stools and standards. The retrenching in the burnt compart- 
ments is commence: and finished in May, the proper irrigation 
following the retrenching. Blanks caused by excess burming 
or already seed. The 
irrigation and sowiugs are generally finished by the end of June. 
Then tending follows. In August-September the improvement of 
the coppice is carried out, noxious grasses, weeds and shrubs being 
cut down, and the mulberry, the formidable enemy of sissu, is cut 
back where suppressing the sissu coppice. This is the briefest 
account of the brashwood burming in the coupes. But the question 


existing are sown direct with sissu 


naturally arises whether the process is based on sylvicultural 


reasons or others more weighty. 
following contyast : - 
Reasons for burning brush- 
wood :— 
(1) There is no sale of the 
faggot wood; peo; le will not 


remove it even gratis. 

(2) (a2) The brashwood hin- 
ders retrenching and conse- 
quently irrigation. 

(6) The trenchin: out facili 
tates the prowth of o0t- 

(3) Checks, suppresses, or in- 
terferes with growth of 
coppice shoots coming under or 
in contact with it. 


neker 


the 


(4) Interferes with the sowing 
operations in blanks, 

(5) Renders difficult the im- 
provement work of the coppice. 

(6) Tends to restock the area 
by artificial means by reason of 
clearing the ground. 


T would invite opinions upon the 


Reasons against burning 
brushwood :-— 

(1) (a) Depiives the soil of 

its natural manure ; artificial 


manuring is never done and 
cannot be done in such extensive 
becomes 
poor in the second rotation to 
produce strong shoots. 

(4) The soil gets burnt ta a 
considerable depth along with 


its useful 


areas; the — soil too 


elements of organic 
and inorganic matters. 

(2) (a) Retrenching is not 
very necessary, ircigation being 
done by flushing the ground. 
Tt can best be done by making 
“bands” along — the 
width of the compartments at 
lengths 
of the 


narrow 


convenient according 


to the level ground, 
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(7) Harbours certain specie. These bands can always serve 
of insects injurious to forest as irrigation levels in the com- 
growth, partments, 

(4) Root-suckers always aypear when the vigour of the parent 
stools dies through fire, though they are much helped by digging 
the soilin trenches; but it is not advisable to make the forest 
too dense to produce thick wool which is here required. 

(3) Though the brushwood may interfere with coppice shoots 
for some time, if the irrigati nis successful it must soon decay 
and they would get over any dimage done. 

The large amount of money which is spent in burning and 
retrenching can best be utilised, in part, in disengaging the 
coppice shoots where interfered with by brushwuod, 


(4) The already existing blanks must show themselves when 
coppice shoots appear, and ti ey can be restocked in convenient 
rpaces by planting out. 

(5) The cutting back of milberry, noxious weeds and shrubs 
suppressing the sissu will be rather a difficult task, but it is only a 
matter of money which can be saved under burning and 
trenching, and uti 
item. The rate per acre of improvement work may be doubled. 

(6) The aim has been to tully stock the area without taking 
steps to thin out afterwards ; the result has been the production 


ed here, in part, in addition to the original 


of thin wood and consequent'y loss in money return. It may 
be advantageous if trees grow at convenient distances to produce 
thick wood and to dispense with the necessity of thinnings which 
are surely required in thick coppice forest. 

As the demand for sissy and mulberry timber is growing, 
there is no reason why good thick stems should not be produced ; 
the forest should never be aifowed to become too dense so as 
to avoid the severe natural siruggle for existence. It hasan 
advantage of cleaning the bles but never of producing thick 
strong stems. 

(7) If faggot wood lying on the ground results in attacks of 


insect pests, the fire causes deach or severe injury tu valuable trees 


and stools and ultimately gives growth to various species of fungi. 
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This is how it happens. The huge fire burnt in the compartments 
penetrates the soil moi: or less according to the amount of 
brushwood lying on it and sends up flames high or low accordingly. 
‘The penetration causes death or severe injury to many a stool and 
the flames affect the standards according to the degree of their 
nearness to the fire. Many a stool comes into direct contact with 
the fire and gets cooked sr baked, With the irrigation the fungi 
begin to grow on the dying or dead roots of the injured stools and 
trees, the spores having | een brought by water or wind. The most 
common of them are the hard flowered fungus and the white-blight 
mycelium.* The former ippearing at the basc and the latter at the 
stem and thus developiny spread spores all round, No amount of 
grubbing out of the affected roots or stems can extirpate them. 
Besides the above reasons there are several more against the 
burning, such as—(8) Cost of burning ;(9) cost of retrenching ; 
(10) injury to some of the valuable standards unavoidalsle ; (11) 
injury to some valuable young stools; (12) growth of fungi on 
the injured or dying stork ; (13) loss of beneficial moisture; (14) 
luxuriant growth of weeds ; (15) loss of some game birds, 


TYPES OF FOREST REST-IOUSES IN INDIA, 
RY TIT], HONORARY EDITOR. 


We have been greatly : truck during tours through India on the 
great disparity which exists both in the type and in the varying degree 
of comfort of the buildings crected by the Department as rest-houses 
for the controlling staff for use during the extensive touring forest 
work entails. Whilst fully recognising the fact that the nature of the 
building erected must depend to a great extent on the climate it 
has to contend with and on the materials available, it is at the same 
time an almost universal rule that the worse the climate the staff 
has te withstand the poorer the accommodation provided for it, 
‘The Leeal Administration of the United Provinces, although their 
Forest Officers enjoy a comparatively equable and cool climate, have 


* Specimens of these fungi have been sent to Dr, Batler, who will, we trust 
shortly give us an account of them —Hox, En. 
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taken the lead in this matter; they have thoroughly recognised the 
cardina} principle that on the siate of a man's health will depend 
the quality of his work and that shattered health in their senior 
officers saps the very life from a Service. With a view to obtain- 
ing an amelioration in the type of bungalows or rest-houses 
existing in other Provinces, we would ask our readers to forward 
photographs depicting the present types of rest-house in use in 
their circles with notes on their advantages or disadvantages, 

We reproduce in this nuniber examples of types of forest 
rest-houses representative of those commonly found in the 
divisions of the United Provinces, Our acknowledginents are due 
to Mr. R. C. Milward, J.F.S., for the excellence of the photographs 
depicted. 

We are indebted to Mr. Hobart-Hampden, Director, Imperial 
Forest School, for the following ‘nformation on the bungalows we 
have chosen for illustration, 

The rest-house shown in Plates V and VI is Chaubattia 
standing at something like 7,000 feet up in the N. W. Himalayas, 
locking over the Ranikhet Chir (//2us longifolia) forest away to 
the snows, with the Tresul right in front—a grand view. Around 
it is the famous Chaubattia fruit garden planted by Government 
with the object of inducing the people of Kumaun to grow 
orchards of European fruit whch is very well adapted to these 
hills. The house is of stone and mud mortar, lime pointed and has 
an iron-sheeting roof. There ure three rooms besides bath-room, 
godown, &e. 

Plate VIT depicts the Lachiwala res 
Dun eleven miles from Dehra an-] in the vicinity of several different 
working circles and a plantation of Bambusa burmanica. This 
plantation, just as it had become valuable and was beginning 
to demonstrate how superior this bamboo is to the indigenous 
Dendrocalamus strictus, was clean cut back Jike so much of the 
forest by the phenomenal frost of 1905. It is, however, already 


-house situated in the 


recovering. 
‘The bungalow has a goad plinth, Autehrpacea walls, thatch 


roof and fire-places in the rooms. ‘here are three of the latter 


PLATE VIt.. 
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Forest Rest House at Lach 


Photo, by R. C. Milward 


Photo-Mechi, Dept, Thomason College, Roorkee, 
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with dressing-rooms, bath-rooms, and godown, This bungalow is a 
good sample of many of the Dun rest-houses. 

In Plate LX is shown the Dudwa forest rest-house situated 
in the centre of the Kheri Division iu Oudh, [visi the middle of 
fine sal forest and from it no less than seven lines or roads (two 
of which branch almost iimmediately) radiate through the heart 
of the forest. The house is of brick with tiled roof and tile or 
brick floors and sal beams. This type of bungalow was invented 
by Captain Wood when Conser 
class I. Tn this pattern there are two high upstairs rooms with a 
verandah running all round, whilst downstairs there are two 
ordinary rooms, two long dressing-rooms, two bath-rooms and 
one godown, The stair 
verandahs in frout and behind. Dudwa has, we understand, 
been rendered more useful by adding another room and bath- 
room upstairs, with some further additions below, These houses 


‘ator in Oudh and was called 


e is of brick and there are small 


are extremely pacca, but the downstairs rooms are a trifle too 
low. 


A CURE LOR WHITE LEPROSY. 
HY K. BANERJEE, 

Psoralea corylifolia, Linn. ( Babeht, babacki, bukchi, &e.), isan 
herbaceous weed, the seed of which is said to be used for scenting 
hair oil and for other minor purposes. 

But the most important use of it—a cure for leucoderma 
(white leprosy) has been made mention of by several authors, but 
without the exact process of preparation being given. 

The late Dr. Kanai [all in his “Indigenous Drugs of India” 
strongly recommended the oleoresinous extract of the seed for 
leucoderma, but the authors 


of the Pharmacographia Indica 
state that only negative results were obtained in Jater experiments 
with it. 

T believe Dr. Kanai Lill to have been correct in his recommen- 
dation so far as the seed of Psoralea corylifolia was concerned, but 
only the adjuncts and processes of preparation were wanting. 
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T was told of a well-triel and infallible cure for this disease 
known to the members of a noble family in Bengal. It is said that 
the reeipe of the remedy was originally obtained fiom a hermit or 
sanyashi by some one of that family, 

T cannot understand what prevented them from making it 
known to the public-for-the good of the unfortunate victims to this 
dreadful disease. 

1 am glad to say that after all I have been successful in getting 
the exact process of its prepaation, the want of which, I believe, 
has up to date stood in the wav of successful experiments, Now | 
wish it to be made known to the public for verification and appre- 
ciation cf its merit. 

The seed of Psoralea cory lifolta is the principal ingredient of 
the remedy, and the process of preparation is as given below in 
full -— 

The seed is first powdered finely and thereafter the powder 
is pasted in cow-urine, sometimes in combination with a few 
fresh leaves of Helipta alba Vern, names mochkand, bhangra, 
babri (Hind.), hese, kevsurta, &c., Beng.j—a herbaceous weed of 
the Natural Order Composite. Admixture of water is to be 
strictly avoided. In order to avoid any mixture of impurity and 


dust the cow-urine should bi caught, when being passed, in a 
stone or glass pot (never ia a metallic one) 

The paste thus prepared should be applied thinly over the 
white patch twice or thrice a day. ‘The paste sticks very firmly to 
the patch, and should be applied one layer over another until the 
accumulated layers of paste come off of themselves taking with 
them a thin Jayer of skin from the diseased part. 

The application of the paste is to be continued as before, and 
the occasional peeling off of the accumulated layer of paste together 
with a thin layer of skin. should be allowed. Gradually some very’ 
small and seattered spots, other than pure white in colour, will be 
visible, and the application of the medicine having been continued 
regularly, the said small and scattered spots will almost imper- 
ceptibly develop and ultimately turn the whole white patch intu 
the natural colour of the skin 
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It is said that Jeucoderma of the purest white type takes a 
longer period to cure that: the reddish one, The patient should 
take good and nourishing diet. , 


SHIKAR, TRAVEL, AND NATURAL HISTORY 


NOTES. 


ON THE OCCURRENCE OF ELEPHAS ANTIQUUS 
(NAMADICUS) IN THE GODAVARI ALLUVIUM, 


The following ave extracts from an important paper by Mr. G. E, Pilpeim, B. Se, 
of the Geological Survey, upon the discovery ofa skull of Elephas antignats (Namadicusy 


in the Godavari alluvium which aj peared in the Records, 


In February of last year, Mr. H. F. G. Beale, of the Public 
Works Department, infrmed the Geological Survey of the 


discovery of fossil bones at Nandur Madmeshwar (Lat. 20° 1’; 
Long. 74° 11) which [ was at once deputed to excavate. The 
locality is on the Godavari river and is about eight miles south of 
Niphad station on the G. I. P. Railway in the Nasik district of the 
Bombay Presidency. 

Great interest must altach to any discovery of fossil bones in 
the Godavari alluvium, as so few records of such exist. As 
compared with the alluvial deposits of the Narbada, which flows in 
a contrary direction, and enters the sea on the west coast of India, 
our knowledge of those of the Godavari is very limited, both as 
regards the fossil contents, and even as to the nature, thickness and 

NX 
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superficial extent of the alluvium itself. It may not therefore be 
out of place to touch upon these points in the course of this paper 
as tending to throw some fight upon the origin both of the 
Godavari and of the Narbada deposits. 

That the fossil fauna of the (zodavari beds is no less: rich than 
that of other Indian river deporits is proved by the reports we 
have in the past of exceptionally large “finds” of bones in them. 
In but few cases, however, has any trouble been taken to preserve 
the bones or turn the discovery t» scientific account. At some time 
during the fifties, an elephant -kull was found in the Godavari 
valley. No account of the disco, ery seems to have been published, 
and, so far as I know, the only «uthentic record of it is contained 
ina manuscript note by the late General Twemlow, the original 
discoverer. To this Dr. W. T. Blanford had access when he wrote 
his note on the Godavari gravels.* He considers that it is the 
same as that referred to by Dr, ]-alconer in a paper read before the 
Geological Society of London,f ihen he mentioned the occurrence 
of Hlephas namadicus “in richly fossiliferous fluviatile deposits of 
Southern India.” Major-General T'wemlow also seems to have been 
under the impression that the skull in question was examined and 
named by Dr. Falconer. We may therefore conclude that this 
Godavari elephant was identified by Falconer as Elephas namadicus, 
Fale, ancl Cautl It was obtained near Paitan, a town on the 
Upper Godavari, south of Aurangabad (19°45’; 75°30"), on the 
left bank of the river, and had been washed out of a calcareous 
conglomerate, of which the bank consisted. The skull was sent to 
Sir Philip Egerton in England, but I have no knowledge of what 
eventually became of it. [t appears to have been of immense 
size, as the tusk is said to have |een 29 inches in circumference. 
The tusk of the animal which forms the subject of the present 
paper measures 25 inches in circumference at the base. 

Since 1867 no collections were made from these interesting 
deposits until February 1904. I shall therefore proceed to the 
details relating to this latest fossil find. 

Mem, Geol, Sur. Ind, VE, p.232, 
t Qe] G.S., XXI, ps 381; Faleoner 'sl, Mem, 11, p. 463. 


% 


G. B. Pilgrim, 


Lith? and Printed at ihe 


he. 


* 
Indian Forester, Vol. XXXII, Pl. 8 


Geol, Surv. Office, Caientta. 
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In the area which [ was able to examine, most of the alluvial 
deposit lies on the left bank of the Godavari. The alluvial cliffs 
rise to a height of about 6o feet above the general level of the river- 
bed and are highest at a point about one mile further up the river 
than Nandur Madmeshwar. It was here that [ found, embedded 
in the gravels, in the very channel of the river, a magnificent skull 
of the ordinary Narbada elephant. These cliffs consist of con- 
glomerates, gravels, and clays quite devoid of any stratification and 
showing evidences of a continuous period of deposition, marked 
only by such changes in the character of the deposit as might be 
expected in the history of most rivers, Calcarcous concretions 
(kankar) were not observed in any portion of the deposit. The 
river-bed here was perhaps a quarter of a mile wide, but at the 
time of my visit most of it was entirely dry and the flow was kept 
up only in two or three channels. The broadest of these occupies 
the extreme right-hand margin of the river-bed. The falls are not 
more than 1§ feet hizh, and are entirely of the Deccan Trap. 
In fact all the rock within sight here is of the same nature, as is 
also the greater portion of the dry bed of the river, To the right 
of the river just here there seems to be hardly any trace of 
alluvium, although lower down, apposite Nandur Madmeshwar, the 
vight bank is alluvial. On the left of the river, however, the 
alluvial deposit stretches away some distance, but has been 
deeply carved cut into innumerable small gullies showing to what 
an extent the forces of denudation have been acting. Tt would 
1 deposit were confined to the immediate 
neighbourhood of the Godavari or of its main tributaries, one of 


seem as if this alluy 


which, the Kadvya, I followed from the railway. At various 
places near its banks the same network of deep channels had been 
cut out of the soft alluvial gravels, the existence of which I have 
noted on the Godavari. The smaller tributarics, however, had cut 


down into the Deccan Trap, and in many cases their sides 
consisted only of trays and soil arising from disintegration of 
trap. One is therefore led to the conclusion that the alluvium, 
though distributed over a wide area and accumulated locally to a 
considerable thickness, does not persist equally, and, except in the 
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immediate neighbourhood of the depositing streams, is either 
superficial or altogether absent. It seems highly probable, how- 
ever, that the alluvium of the Godavari valley asa whole, even if 
it be only superficial, is sufficient to merit a recognition on the 
geological map as distinct as tha 
more northern rivers. 


: which has been accorded to the 


Immediately at the foot of the alluvial cliff above mentioned, 
the river flowed in three small adjacent channels, in one of which 
were the fossil remains. ‘These channels were separated from one 
another by a hard, calcareous, gravelly conglomerate, which, next 
to the bones, hac become cemented into a refractory concrete 
material inseparable from the bone. The skull was almost 
entirely covered by water about three feet deep. On account of 
the alteration in the general Jevel of the water being but slight for 
a considerable distance, it proved difficult to lower it at the 
required place, while the porous nature of the rock prevented the 
dams from being very effective. J supplemented the dais, 
however, by keeping a large ging of coolies continually bating, 
and in this way [ was able to dry the spot sufficiently to extract 
all the fossil bones embedded there. 

Throughout the operations [ was much indebted to Mr. A. 
Hill, CLE, Executive Engineer at Nasik, for the assistance and 
implements which he kindly placed at my disposal. 


The position of the animal, as found, was facing upstream 
The cranium was resting on the vertical portion of its occiput, 
while the inferior part must have been subjected to the erosive 
action of the river for several years. Under these circumstances 
its imperfections are not surprising. A portion of a tusk lay 
detached a few feet in front of the cranium. Closely cemented to 
the cranium was the distal end of the femur, the head of the bone 
having evidently been jammed by some projecting part of the 
skull, About 4 feet behind the cranium, the pelvic bones were 
found. Through the kindness of Mr. H. M. Phipson, the Honorary 
Secretary of the Bombay Natural History Society, the proximal 
end of the femur and another portion of a tusk have been placed 
in our possession, Both of these had previously been obtained 
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from the same spot by Mr, Beale and sent by him to Bombay. 
The whole of the remains are now deposited in the Geological 
Museum at Calcutta where the skull has been reconstructed and 
setup. That all of these belonged to a single individual no 
reasonable doubt can be entertained. 

In the gravels near the same spot was found a portion of the 
lower jaw of a Hippopotamus containing the incisor and canine 
teeth. This specimen is unfortunately missing,* but there is little 
doubt that it belonged to the subgenus Zefraprotedon aod may be 
assigned to the species H palaetndicus, Fale et Cautl A single 
tooth has been identified as that of Egaes namadicus, Fale. et Cautl. 
Crocodile teeth were also found, and several shells of Mollu 
which are identical with those that exist in the area at the present 
day. 

The cranium and bones, which Iam deseribing, and which 
represent the species E/epiias antiguus (namadicus) Fale, et Cautl. 
belonged to an individual of remarkable size, It cannot have 
stood much less than 16 feet at the shoulder. The cranium, as 
found, is larger than any hitherto recorded. Individual bones have, 
however, been found both in India and in Europe, the original 


ca 


owners of which must have attained an equal or even a greater 
stature, The validity of the name Elephas antiguus, as applied to 
the Narbada elephant, will be referred to later, It will be more 
convenient to describe first the portions of the animal which the 


present find has put into our possession. 

The cranium—The cranium either on one or both sides 
possesses all the essential features of the portion above the 
maxillaries and the foramen magnum. The occiput on the 
right side is complete, with the 
lying between the posterior depression and the vertical boss. 
On the left side this region is retained, but, on the other 
hand, the whole occiput external to the Jeft vertical boss is 


exception of a small region 


broken away, together with portions of the parietal and frontal 


* Tnwas stolen during the night from my collection of specimens at Nandur 
Madme-hwar, presumably by a villager, and subsequent e1.quiries failed to elicit any 
information. with regard to it. 
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and the upper part of the temporal. The foramen magnum 
and the occipital condyles are missing, The frontal region and 
nasals are perfect. The incisives are only partially preserved. It 
will, however, be observed that sufficient of them has been Jeft 
bordering the nasal fossa, as well as in the distal region, ta deter- 
mine their shape and dimensions. The portions of the temporal 
fossa below the level of the external auditory meatus are broken 
away; on the left side the auditory opening cannot be observed, 
but on the right its position is distinctly indicated. The base of 
the zygomatic process of the temporal is preserved on the right 
side, and on both sides the orbit with the supra-orbital and post- 
orbital processes are well shown. The cranfum, [ike all the bones, 
was surrounded by avery hard. unyielding calcareous conglomer- 
ate in removing which the boncs have lost some substance. 

The accompanying plate, Plate VIII, exhibits some of the 
more important characters of the present cranium, and the most 
casual inspection of it can leave no doubt as to its identity with 
the crania from the Narbada beds figured by Falconer in the 
Antiqua Fauna Sivatensis, Plates 12A, 12B, Figs, 1—3 and Plate 
24A, Figs. 4, 4A, as Elephas namadicus. These are the two most 
complete crania which have been known up to now, and are 
preserved in the British Museum. One of them has small tusks 
and probably belonged to an adult female. The tusk sheaths are 
broken off almost immediately in front of the nasal foramen. The 
other, that of a young male, has large tusks, and shows also the 
characteristic divergence of the incisive alveoli, Five other 
crania exist in the Geologica! Museum at Calcutta. These are 
all exceedingly imperfect. Two of them, however, show the 
supra-orbital ridge, which, unti! Poblig’s extensive discoveries of 
E. melitensis, Falc. in the Grotto di Pontale von Carini in Sicily* 
had been considered peculiar to the Indian species, if indeed there 
were not still some Paleontologists left who favoured Professor 
Leith Adam’s surmise that this peculiar frontal projection was a 
deformity ora distortion produced by compression after death, 
The present skull is that of a fully grown mate. Plate VU shows 


* Abh, dik, Bayer. Akad. XVII, p. 75. 
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a side view of the skull which is here reproduced through the 
courtesy and with the permission of Mr. T. H. Holland, F. R.S., 
Director of the Geological Survey. It appeared as Plate XII in 
the Records from which these extracts are made. 
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PROVINCIAL FOREST TRAINING SCHOOLS. 


How to educate the lower grades of the Provincial staff in 
forest business is a question which must often have presented 
itself both to the Conservator of the Circle and to the officer in 
charge of the forest division. It is a matter which has yearly been 
acquiring a greater dogree of importance until to-day, in most 
parts of the country, it faces the department as probably one of 
the most urgent prob'ems requiring solution. In the early days 
of forest conservancy the services of the Forest Guard, to go to the 
lowest rung, were requ:red as much as a guide in, as a guardian of, 
the forests. The superior officers were occupied in ascertaining 
what the forests contained, their extent in demarcating new 
reserves and in removing timber from accessible areas for railway 
purposes—in all of which operations the educational knowledge 
required from the lower subordinates was not excessive, The 
question of educating the upper ranks of the Provincial service — 
the Ranger quickly foreed its way to the front and the Dehra 


School was founded with this purpose in view. The School 
Q 
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has produced the present Extra-Deputy, Extra-Apsistant, the 
Ranger and Deputy Ranger. We trust in a subsequent article 
to deal with the training viven at the Dehra institution, For a 
time the assistance given by the Debra Dun trained Ranger and 
Deputy Ranger afforded considerable relief to the Divisional Officer. 
The stage had not yet becn reached when forest education of 
some sort was essential throughout the ranks of the department. 
Reservation and demarcation progressed hand in hand with the 
amelioration of the forests up to a point when it became possible 
to bring them under working plans, Scattered throughout the 
continent there now exist iumberless demarcated tracts worked 
under well-thought-out plans, requiring a highly technical staff to 
ensure that every provision and prescription laid down shall be 
carried out in so far as is humanly possible, The untrained officer 
in the Provincial service is no longer of any use, From highest to 
lowest some training is required and the instruction must be given, 
of course, in proportion to the intellectual attainments of the class 
it is possible to recruit. The Forest Guard, and the Forester 
immediately above him, can no longer, if they are to be of any real 
use, remain the uneducated jungly inhabitants of the forest tracts 
in which they have been reared. So far as is possible they are 
still the men required for the posts, but it has become essential that 
they should be given in some manner a certain amount of training 
in the work required from them. 

The point we wish to consider in this article is how should this 
training be imparted and to what extent is it required ? 

Last year we reproduced in this Journal* proposals under 
consideration in Madras for a training school in that Presidency. 
The suggestions made by the Board after consultation with the 
Conservators were that a training school for Foresters and 
Guards should be instituted in each Circle, and that a three months’ 
course in the vernacular, confined to practical field work, be given. 
These proposals were not accepted in their entirety by the 
Madras Government, and in one cardinal point they radically 
modified the suggestions. he training of the Forest Guard was 


* Volume XXXL pe 38s. 
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cut out altogether. They sanctioned the formation of a training 
school for Deputy Rangers and Foresters already in the depart- 
ment, who had not had the benefit of training in the Forest 
School at Dehra nor were likely to be deputed there; the school 
to be also open to candidates for the appointments at their own 
expense. The course was to be a six months’ one, two separate 
courses being thus undertaken in the year, the students in each 
term not exceeding 30. The instruction was to be given by an 
Extra-Assistant Conservator assisted by a Ranger, the direct 
control of the school being under the Conservator. The subjects 
to be taught were laid down as elementary surveying, demarcation, 
fire-protection, supervision and execution of works, elementary 
principles of sylviculture, mensutation, gymnasium. This school 
was inaugurated on the rst April last and has been in existence 
nearly a year. 

The formation of this school has shown that the Madras 
Government are fully alive to the great necessity of training the 
subordinate staff, and we have little doubt that the case of the 
Guard will in itself reveive attention at a not distant period. 

Turning now to India we find that the Guard and Forester are 
entirely uneducated ii: forest matters, and for the most part the 
greater number of the Deputy Rangers are in the same position, 
In other words, ina gieat part of the country highly-trained officers 
are endeavouring to carry on technical and complicated work by 
means of entirely unslcitled Jabour, the results being detrimental to 


the forests themselves, to progress and to continuity of policy. 

We would ask whither it is not possible to at once start about 
remedying this state of affairs, and our recommendations, we 
think, will not involve any large outlay whilst at the same time 
adding a hundred per cent to the value of the subordinate ranks— 
the Deputy Rangers. Foresters and Guards who have had no 
chance of a technical training but who would greatly profit by it 
in their executive work. We will consider how this can be done. 

Some years ago, owing to the wise foresight of the N.-W. P. 
and Oudh Government of the period, there came into existence 
what was known as *Oudh leave” under which Forest Officers 
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in those favoured Provinces were allowed to proceed to the 
summer headquarters of the Local Government (Naini Tal) at 
their own expense for a period of two months during the recess, 
thercby recruiting their heuth whilst getting into touch with the 
higher officials of the Province and with other members of the 
Department. Probably no wiser or more benevolent policy was 
ever inaugurated than this concession, and we are glad to note that 
it is now being freely exteniled in other Provinces ; for, in addition 
to the United Provinces, officers in Bengal, Assam and Burma 
have had the privilege extended to them. We see in this valuable 
concession a means of carrying qut eur proposals for the education 
of the subordinate grades. We would suggest that during the 
recess in the hills a class slould be formed to last over a period of 
about four months, To this class would be deputed the intelligent 
Deputy Rangers, Forester» and Forest Guards, the course being 
conducted by an Imperial Officer. The instruction would be con- 
fined entirely to the practical side of Forestry and would, as far as 
practicable, only deal with the-species of trees, &c., with which the 
men would have to deal in future, We would suggest that the 
course comprise a few lectures upon the life-history of the tree and 
its requirements, aided wherever possible by sketches and drawings 
on the black board. The Ircturer would then deal with the effects 
it is intended to obtain by various forest operations and the 
disasters which result if these are not properly carried out. The 
protection of the forest should take a prominent position in the 
course. Elementary demonstrations of the effects of fire, grazing 
and injuries by men, animals and insects would be given. Protec- 
tion, 
the proper manner to fell, methods of extraction, &c., the course 
being concluded with some notes on forest engineering, the main 
principles of kutcha read making, the building of simple bridges, 
&c., being described. The keynote of the whole instruction, which 
should be rigorously insisted upon, would be simplicity ; the whole 
course would be a purely practical one, scientific language, 
nomenclature, formule and symbols being rigidly excluded. In 
recording their notes duwing the lectures the students should 


tion would be followed by a short course on methods of ut 


1906} PROVINCIAL FOREST TRAINING SCHOOLS 09 


be made to copy down the figures drawn upon the black board and 
an endeavour should be made to see that they have some element- 
ary ideas of how to draw cut freehand a rough plan of a simple 
bungalow or bridge. 

We have said that the course should be conducted by an 
Imperial Officer, and we would suggest that in addition a Provincial 
Officer be attached to act generally as tutor to the students, inspect 
their note books and see that they are written up, &c. The only 
qualification which would be required of the student would be 
sufficient literary attainments to enable him to follow the prescrib- 
ed instruction, which would, of course, be in the vernacular. Most 
Divisional Officers (and probably every Conservator) are aware of 
the fact that there are numbers of excellent, keen, hardworking men 
amongst the subordinate ranks who would profit generally by 
adding a little knowledye of the above kind to the practical 
experience they already possess and the value of the trained article 
to Government would be incalculable. 

As will be seen our proposals, whilst they will usefully occupy 
the time of the subordinates during the recess and result in 
immensely increasing the efficiency of the lower Provincial staff, 
will cost practically nothing. A small allowance or travelling 
allowance to the Provinciil Officer deputed and railway fares and 
travelling allowances to the students will not prove heavy items, 
and we feel sure that the Divisional Officers would welcome the 
formation of such a school with alacrity. 

In drawing the attention of Local Administrations to these 
proposals, we would eariestly ask for their co-operation in the 
department's aim at efficiency, and nothing but efficiency, through- 
out all ranks, 
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SCIENTIFIC PAPERS. 


ON THE LIFE HISTORY OF TERMES (COPTOTERMES) 
GESTROI, WASM. THE HEVEA RUBBER TERMITE. 


BY E. P. STEBRING. 


For some years past it has heen known that the rubber plant 
(Hevea braziliensis) in the Malay Archipelago has been subject to 
the attacks of a species of termite known as Termes (Coptotermes) 
Gestroi. This insect had been reported from Borneo and Singapore 
and also subsequently from the Straits Settlements. In 1898 the 
late G. D. Haviland wrote as follows upon this termite * :—* This 
species is remarkable for its habit of killing live trees. It encloses 
the trunk with a thick crust of earth; under cover of this 
crust it eats through weak spots in the tree to the heart of the 
wood.” 

In a note in the Agricultural Bulletin of the Straits and 
Federated Malay States H. N. Ridley, the Editor, mentions that 
Para rubber trees when growing in grass appear to suffer just the 
same from the attacks of this pest. In a subsequent issue + 
R. Pears corroborates this statement and says that the same is the 
case when the trees are growing in “lalang.” Neither the grass 
nor the “lalang” appear to form any hindrance to them “as they 
carry on their labours as vij,orously as ever, destroying several 
adjacent trees as they would do if the ground were clear.” From 
the observations detailed below the reason for this behaviour will 
appear. Since the insects worl: beneath the ground the presence or 
absence of vegetations round the trees can have little effect upon 
their operations. 

In May of last year I received a communication from Mr. 
F. B. Manson, at the time Conservator of Forests in Tenasserim, 
informing me that he had received a report from the Manager 


# Journal Linn, Soc., Lond, Zoology, Vol. XXVI, p. 391 (1898), December 1904. 
} February 1905, p. 78. 


1906) THE HEVE.| RUBRER TERMITE me 


of the Mergui Rubber Plantation (Mr. J. W. Ryan) stating the 
trees were being attacked by species of termites. A copy of this 
report, to which I shall allude later, was sent to me together 
with three different specimens of the termites committing the 
damage. 

Two of these have now been identified by M. Desneux, the 
well-known authority on the Termitidae, as Termes Gestroi and 
a species of Termes closely allied to IT. annamensis, Desn., which 
had previonsly been reported from Annam. No identification 
of the remaining specimens sent has yet been found possible owing 
to workers only having been received. 

We will consider these insects in detail, 


TER MES GESTROI. 


The workers are elongat:, pale yellowish white insects with 
the head small, pale; the first thoracic. segment enlarged and 
broader than the two following. The body is oval, broader than 
the meso, and metathoras and bluntly pointed posteriorly. 
Length 4th inch, 

The soldier is smaller than the worker. The mandibles 
black, prominent and crossed over one another. First thoracic 
segment enlarged and oranye in colour; rest of insect yellower 
than in worker; legs more elongate and powerful. Length 1/5th 
inch. 

According to Mr, Ryan this termite attacks the tree at the 
crown of the root and eats its way upwards, hollowing out the 
trunk. Since the white ants commence their work well below the 
ground, there is no indication of their presenee until the trees begin 
to show signs of withering. The damage has then gone too far 
for it to be possible to save the attacked tree. The branches 
begin to dic and drop and the tree itself falls in the first strong 
breeze. 2 
Tt would appear that Termes Gestroi attacks the tree for the 
purpose of obtaining the rubber from it, for, on applying pressure to 
the bodies of the termites, it was found that the majority of them 
were full of fresh latex. ‘hey apparently collect and store the 
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rubber, masses of rubber being found as a rule in the nests, which 
are usually situated at the crown of the root. From one of these 
nests situated at the base of a three-foot girth tree as much as 
2 lbs, of rubber was collected, 

An examination of the crown portion of the root of a tree 
shows that the main direction of the galleries made by the termite 
is horizontal, #2, parallel with the long axis. These galleries 
are of considerable size, ramifying a great deal, have smooth 
sides, and are connected here and there by holes or short galleries 
eaten out in a vertical direction. The galleries practically form 
an intricate mass of chambers which are kept quite free of earth 
and some of which are evidently stored with a certain amount of 
rubber. In the specimen of the root I have examined, it is 
apparent that the work of the termite is entirely confined to the 
crown of the root, none of the: tunnels extending upwards into 
the stem (in the present case stems, for there were two taking off 
from the root). 


ADDITIONAL INSECTS PRESENT WITH TERMES GESTROI IN THE NEST. 


In the tube containing the specimens of Termes Gestroi I 
found grubs and pupz of other insect forms present. 

1. At least two different kinds of Heterocerous larvie were 
present, both probably noctuids. 

2, Immature pup# of a species of coleoptera, perhaps a 
coccinellid (Coccinellidw). ‘The pupa were, however, quite 
unknown to me. 

The presence in the nest oj these other forms of insect life 
is of very considerable importance. One or more of them may 
be predaceous upon the termites, It may be pointed out here 
that should such prove to be the case the knowledge would be of 
the very first importance in considering measures for combating 
the termite, 


‘ERMES SP, PROX. ANNAMENSIS, DESN. 


This Termes was taken froma nest situated in the ground 
in the plantation a few feet away from the rubber trees. It was 
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thought by the Manager to be identical with T. Gestroi. It is, 
however, a different species, and as far as is at present known 
causes no damage to the 1ubber trees. 


TRRMES (?) SP. 


Only workers having been as yet procured of this species 
it is impossible to identify it at present. Mr. Ryan states that the 
insects build their galleries on the outside of the trunk and feed on 
the dead bark, thus following the usual procedure af Termes 
taprobanes in Sal forests. The Manager mentions that he has 
never found the insect to injure the rubber trees in any way, nor 
has he ever found any Jatcx in their bodies, Since this insect is 
present in the plantations it will be of interest to have it identified. 
For this purpose the other members of the community are re- 
quired. By tracing down the earth galleries on the bark of the 
tree to the base of the fatter and turning up the earth all round 
it, it will be possible to obtain them and thus to have this point 
settled. 


POINTS IN THE LIF HISTORY OF T. GESTROI REQUIRING 
FUrTHER OBSERVATION, 

We at present know little about the life history of T. Gestroi, 
and since it appears mire than probable that the termite is 
likely to prove a source: of very considerable loss in rubber 
plantations, unless its action is thoroughly understood, it behoves 
those in charge of such areas to endeavour to do all in their 
power to procure all information possible upon its life history and 
methods of attack, The lollowing are some of the points requiring 
further observations and elucidation. 

1. The period of the vear at which the termites are active and 
commit injury to the trees. 

2. Is the rubber in the nest used as food by the termites? 

(a) To feed the young larve. 
(4) To serve as food during the period of inactivity, if 
there is one, 

3. The origin of the west. How is it first formed ? 
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4. Where do the termites found in the nest in the crown of 
the reot come from in the first instance ? 

5. Length of time which elapses from period of first attack to 
time the tree is seen to be dying. 

6. Depth below the surface at which the termites work, 

7. Proportion of active workers to non-workers in a com- 
munity. 

8. Do the insects always work in the dark ? 

9. Is it possible to reach the nest without killing the tree ? 

10. The position occupied by the king and queen termites in 
the nest. 

11. Are there any subsidiary galleries radiating from the 
centra) nest to other parts of the plantation, either above or below 
ground? If so, where do these go? 

12. Is the nest connected in any way with adjacent ones in 
neighbouring trees. i 

13. The parts played by the heterocerous larvae and the grub 
and beetle of the coleapterous pnpa found in the nest. 

These are some of the points which occur to me as requiring 
solution, Doubtless others svill present themselves to Managers 
on the spot. Until we have answers lo these questions from care- 
ful observations made on the spot, it is almost impossible to say 
what would be the best way of combating this extremely serious 
pest. So much money ha: been, and is being, put into rubber 
plantations in what may he termed the Indo-Malayan region, 
which is evidently the home of Termes Gestroi, that it behoves us 
to take up this question of the study of its life history fully and 
without delay. 

1 shall be exceedingly obliged if readers of this note will 
kindly send me all the information they can procure upon the 


insect at an early date. 


* To Delia nin, United Provinces, India. 
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ORIGINAL ARTICLES. 


FORESTRY IN THE EAST AFRICA PROTECTORATE, 
BY E BATTISCOMBE, ASSISTANT CONSERVATOR OF FORESTS. 
It is only within the past five years that public attention has 
been drawn to the East Africa Protectorate, and even now many 
people have a vague soct of idea that it is only another name for 


Uganda. 

Roughly speaking the Protectorate may be said to be that 
portion of Africa, bounded by the Indian Ocean, lying to the 
north of German East Africa, lo the east of Lake Victoria 
Nyanza and extending as far north as Abyssinia and Somali- 


land. 

A very good idea of the conformation of the country may be 
obtained by following the line of the Uganda Railway from the 
Coast at Mombassa to Lake Victoria at Port Florence. Leaving 
Mombassa the line commences to rise at once and continues to 
mmit of the Kikuyu EF: 


scarp- 


ascend steadily till it reaches the 
ment overlooking the great Rift Valley, which extends from 
the Red Sea to the Zambesi River. Maseras, 16 miles from 
Mombassa, is 530 feet above sea-level, Voi, 103 miles, is 1,830 
feet, and Nairobi the metroplis, 320 miles, has an altitude of 
5.450 feet and the summit of the Escarpment 358 miles, 
7,900 feet. Having climbed thus far the line descends into the 
Rift Valiey which it crosses, Elementeita in the valley being 
5,890 feet in altitude, and then commences to ascend the Mau 
Escarpment, whose summit is over 8,320 feet; the line then 
commences its descent to the Lake, Port Florence being 3,650 
feet above sea-level at Mombassa and distant from that place 584 


miles, 
In March 1902 Mr. Elliott, late Conservator of Forests in the 


Punjab, was appointed Conservator of Forests of those forests 
immediately adjoining the Railway; his appointment being 
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subsequently altered to that of Conservator of Forests for the 
whole Protectorate. His tusk was a large one; for two years he 


had no trained men to assist him, but during bis term of office, 
which unfortunately terminated last April, he managed to reach a} 
the most important tracts of forest and had them gazetted as forest 
areas. This was most important as settlers were pouring into 
the country and taking up land as near to the Railway as possible 
and naturally. without any consideration for forest preservation. 
Already the area under forest is small, and every acre is needed 
in order to maintain the water-supply of the country, so that the 
result might well have been calamitous had the settlers been 
allowed to work their will on the forests. It is not the settlers, 
however, who do damage but the natives of the country who 
destroy the forests by burning, felling aud grazing their goats and 
cattle in all directions. This trait in their character is not perhaps 
altogether peculiar to the natives of East Africa. 

At present it is the chief object of the Forest Department to 
put a stop to all further encroachments by the natives, to properly 
define the boundaries of the forests, and to find out what amount of 
timber there is available for extraction, as there is a rising demand 
for timber for building and other purposes. 

The Forest Department is now under the management of the 
Director of Agriculture. 

It is of the forest on the high lands, ¢g., from an altitude of 
5,000 feet up to the tree limit, that the writer of this article 
wishes to give a short description. 

Between altitudes af 3,000 feet and 6,000 feet the forests are 
very irregular appewing in patches of 1,000 to §,000 acres, and are 
essentially composed of hard woods of no great size; in the 
majority of cases the conditions of forestry in these groups are 
excellent wherever the natives have not made an ing ; the 
boles of the trees being clean and straight, with but little under- 
growth showing that the crowns of the trees form a complete 
canopy overhead, From 6,000 feet up to 7,300 feet, the fore 
enormonsly varied, many hardwoods, also many quick-growing 
species—all with very large leaves—which appear to be worthless 


sts are 
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either for fuel or construction purposes: Juniper—J. procera— 
begins to appear at an altitwle of about 5,500 feet and gradually 
increases in quantity as one advances higher, and at about 7,000 
feet Podocarpus—at present the most useful known timber in the 
country —is found ; both these two conifers flourish at an altitude of 
8,000 to 8,500 feet, the former being found pure on dry wind 
swept hillsides, the latter preferring the deep soil of the broad 
leaved forests, but is never found pure. The tree limit is reached 
at about 8,500 feet, bambous appearing at about 8,000 feet and 
flourishing up to 10,000 fect: these are succeeded by open 
moorland, covered with species of heath, the flora being typically 
alpine. 

Of the species of trees composing these forests unfortunately 
at present but little is known ; some few have been named. Juniper 
aud Olive are the only two species which form pure forests, all 
other species growing in mixcd forests. 

The following orders are largely represented—Oleacex, 
Tiliuceze, Rubiacea, Rutacea, Apocynacese, Malvacew, Composite 
ight, native name Muhugu), 
re represented by Juniperus procera, 


(one large tree, wood hard and 
Leguminosz. The conifers 
Podocarpus milanjianus and P. elongata. Waddringtonia is not 


indigenous, 

Rubber is to be found nearly all over the Protectorate ; it is 
chiefly derived from species of Landolphia, L, Kirkii being the 
most sought after for commercial purposes. The chief rubber 
dis s are at the Coast, in the Kilimanjaro district, and near 
Lake Victoria Nyanza, It is found up to 7,500 feet on the 
Aberdare Range, also on the Mau. 

In order to give some irlea of the conditions prevailing in the 
forests ncar Nairobi a short description is given of a small block 


of forest of which the writer has recently made a rough working 
plan. 


SITUATION 


The Karura forest is situated about three miles north west of 
the town of Nairobi. 
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AREA. 


The area of the forvst is 2,59034 acres. This includes much 
grass and scrub land. The actual area of forest is 2,102 acres ; 
included in the remaining 48834 acres is grass land, scrub and 
areas destroyed by fire but in which a few scattered living trees 
are still standing. 

CONFIGURATION, 


The forest stands on the edge of the Nairobi plain at an 
approximate altitude of 5,600 feet above sea-level at Mombassa. 
It is intersected by two rivers, the Ruaraka and the Karura; the 
Katisura stream forms the southern boundary for two miles ; the 
banks.of these rivers which flow in an easterly direction are fairly 
steep but nowhere precipitous. From west to cast the forest 
extends 314 miles. 


GEOLOGY AND FOREST SOIL. 

The forest lies on the iron stone which is overlaid by red 
earth ; wherever the trees have nut been destroyed there is a good 
depth of humus. In many places the sub-soil is very shallow, and 


here aud there the iron stone crops out. 


CLIMATE. 

The climate is dry and fairly equable, there being no great 

extremes of heat or col. There are two wet seasons, from March 

to the end of May and again from the middle of October to 

December. The wind= which are generally easterly are not 

dangerous. The averace rainfall for the past five years has been 
37°04 inches. 


DANGERS 
Fire is the chief danger to be guarded against. Heavy thun- 
derstorms do a certain amount of danger by causing trees which 
have been completely enveloped by a species of fig to fall, and in 
their descent they break many other trees. Damage caused by 
lightning is to be seen occasionally. 
The natives formerly committed a great amount of damage by 
destroying parts of the forest in order to cultivate ; at present the 
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chief damage caused by them is the grazing of goats within the 
forests. 

Damage by game is insignificant, Bush buck and Duyker eat 
young saplings, but not te any great extent. Much information 
still remains to be acquired concerning insect pests. 


CROP. 


The crop, consisting mainly of hardwoods, is enormously 
varied. With the exception of Mukurue (Albizzia ?), Makinduri 
(Croton Elliotanus), Mubugu (Composite) and a few isolated 
specimens, the trees do not attain to any large dimensions, rarely 
exceeding 60 feet in height or 3 feet in girth. ‘The species are all 
fairly equally distributed over the whole area, Mukurue and Mukoyi 
(Albizzia) growing on the hanks of streams only. 

In order to obtain av idea of the amount of timber in the 
forest, three sample areas af 14 acre each were taken and every 
Number 


tree carefully measured with the following result per acre : 
of trees 350 ; volume 7,365 cubic feet. The following were the chief 
known species: Albizzia (2), Dolichandrone Hildebrandii, Croton 
Eliiotanus, Calodendron capense, Olea chrysophylla, Olea lauri- 
folia, Teclea unifoliata, Sirychnos sp., Ochna sp., Bombeya sp., 
. Randia sp. Acacia sp., Grewia 5 
As regards sport to be obtained in the forests there is very 
little ; what shooting there is, is distinctly of the big game order as 
elephants are the chief denizens of the forest. There are a good 
nuinber of Bush buck (Travelaphus sylyaticus) in the woods border- 
ing on grass land ; they are very shy, and on account of the dense 
undergrowth very difficult to came up with, Water buck (Cobus 
ellipsiprymous and C. deffassa) frequent the edges of forests. 
Leopards are very plentiful, especially near the native cultivation 
where there is always plenty of food in the shape of monkeys. 
Rhino are sometimes found in the forest; they are excellent forest 
guards, as they are treate] with great respect by most natives ; 
they are, however, essentiv|ly animals of the plains. So much has 
already been written about the sport to be obtained in the Protee- 
torate that it would be uscless tu repeat it here; it may not, 
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however, be out of place to add that any one contemplating a short 
shooting trip of three months or so, and prepared to “ rough it” 
a little, could not do better than make a journey to this country, 
where for a small outlay he would get excellent sport and at the 
same time enjoy a delightful climate. 


PROPORTION OF STAFF TO REVENUE IN BURMA. 
BY F. A. LEETE, F.C. 

The figures given by F, A. L. in the August number are 
likely to be misleading as they stand, especially for Burma. To 
make the statement at all correct an extra column for “ Unclassed 
Forests " is required. 

The phrase,“ there are no protected forests in Burma,” is 
constantly cropping up in annual returns, but there is very little 
to choose between the status of “ protected forests” in India and 
“tnclassed forests” in Burma. 

Unclassed forests in India do not come under the Indian 
Forest Act and the Forest Department has very little to do 
with them. The area of such forests is now relatively small and 
their value, direct or indirect, not worth much consideration. 
Here and there parts may be taken up, but the greater portion 
will eventually cease to exist as forests. 

Protected forests come: under the Indian Forest Act and the 
Forest Department does take part in their management. They 
include those forests which cal] for professional management, but 
to which itis not considered to be worth while to apply the 
elaborate procedure of res: rvation. 

There are considerable differences in the recorded areas of 
such forests in the various provinces of India. In the Central 
Provinces there appear to be none, whilst the United Provinces 
have 9,393” square miles. 

In Burma the term “ (nel, 3,” or “ Public Forest 
Land” as it is called in the Forest Act of 1902, means “land at 


ssed Fores! 


* Sot shown in F. A. L.'s stutements: Managed hy District Officers under the 


general control of the Conservator Revenue practically wif, 
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the disposal of Government and not included in a reserved 
forest.” There is no intermediate stage. 

2. FA. L’s figures apparently refer to 1902-03. For that 
year the recorded area of unclassed forests in Burma was 89,220 
square miles. 

Although it is very unlikely that anything Hike the whole of 
this large area will ever be reserved, yet there is very little that 
can be eliminated altogether, at present, as being of little or no 
value. Aver! 


large portion of the total forest revenue of the 
province is derived from these forests. Out of 60,475 teak trees 
girdled departmentally in 1902-03, no less than 25,179 were outside 
reserves. 


As an example of the position with regard to the unclassed 


forests, the division of which | hold charge may be quoted. In 
Minbu ont of a recorded area of 1,693 square miles of such forests, 
proposals were worked out in 1905 by Mr, J. Copeland for the 
reservation of 1,580 square miles, one-third as revenue yielding 
and two-thirds primarily for climatic reasons. About 300 square 
miles of forest still remains to be examined, showing that the 
imate was rather sinall. 


original es 

In other divisions conditions are much the same. Progress 
with reservation is slow simply for want of officers. At. the 
present rate itis quite possibl: that large areas may cease to be 


worth reservation before anyone has time to take them up. 

To sum up, therefore, and to return to our starting point, 
even if we only take half 1 1¢ 89,220 square miles of unclassed 
forests as contributing anything appreciable to the forest revenue 
of 1902-03, instead of the rec zipts being Rs. 316 per square mile, 
they were not more than Rs. 107. 

3. Coming, as I did early in 1904, direct from the Garlwal 
Division in the United Provinces to the Minbu Division in Upper 
Burma, the contrast between the two could not but make itself 
felt, 
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The following figures, taken from the returns for 1902-03. 


speak for themselves : -- 


Particulars, Garlwal, | Minbu. Remakus. 
Area of division ve squiviles, | 48gx* | aazoxe | x! all reserved, 
xt only 277 reserve 

Average area of range a. 6 53 ed. 

" wy beatae ” 9 49 

Starr— 

Gazetted Otficers Ge 2 2 
Rangers oe 6 2 
Deputy Rangers 5 8 
Foresters aud Guards .. re 56 54 Excluding peons, 


Recetrrs as a Rs, 
Exrenpirerr-~ 
A. 1 For purchasers Rs, 
HI Britt... i ‘i 
VI Flephants and Stores FS 
VL Reads and Buildings: ‘ 
VIN — 


Demareation and Settlements ., 
Surveys. on si 


Hive-protection ‘f 


Miscellaneous wa. " 

IX Miscellaneous... a 
Total A Rs, 

B, Establishments ws ‘ 


TIMBER EXTRACTRD BY PURCHASERS :— 


ti) Round ft. 
(i) Converted ... ag, 
Receipts frem above a, Rs, 


Average rer cubic toot, 


aha | 
618 | 


5,507 | 
37,254 


111,143 


356.207 


1,60,7¢6 


95 


11,483Xx" 


11.076 
1,006 


206 


aie 
36,139 
247.790 
1,623 
49,074 


3 annas 


x! 4” Forest 
Survey. 
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4. The Garhwal Division consists of a continuous block of 
forest situated alinost entirely in the hills, The forests must have 
been quite inaccess 


ible, fermerly, except on foot. From the very 
start of systematic manigement it was recognised that it was 
hopeless to expect any di mand for the timber in the forests with- 
out liberal expenditure on roads. Road-making was started some 
ision now possesses over 400 miles of 
eart-roads and 200 miles of bridle-paths all made and kept up 


30 years ago, and the d 


departmentally, The result is that, for the last 10 years or more, 
the demand for timber has been fully equal to the supply, This 
applies not only to timber of good quality but also to refuse of all 
descriptions, 

In the division ther are 22 pucea forest rest-houses costing 
on an average from Rs, 2,000 tu Rs. 2,500, In all the 8 ranges 
there are one or more two roomed houses for Range Officers and 
smaller houses in all beats for guards, 

There is a daily post from outside, and a daily dak inside, 
It rarely, if ever, takes more than a couple of days to communicate 
with any Range Officer o1 with the Divisional Office. 

The forests are full of game. Perhaps the writer is the only 
Divisional Officer whose bag of tigers has been less than half-a- 
dozen ayear. A fisherman could not wish for anything better 
than the Ramganga which flows for 30 miles through the middle 
of the forests 

3. The Minbu Forest Division comprises two districts, Minbu 
and Magwe. The forests extend up to the Arakan Yomas on the 
one side and to the Pegu Yomas on the other, These two ranges 
are about 100 miles apart. Half way between them is the Divi- 
sional Headquarters, Minbu, on the Irrawaddy. 

The more valuable forests being inside the hills, a good deal 
of time is taken up with travelling from one side to the other, 
Six weeks, at least, of every camping season are spent outside the 


forests. 
There are three ports a week from outside, but instead of 
pnal Forest Officer's 


taking one or two days to reach him, the Div 
dak may take anything up to a week. 
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The cvop of forest offence is large, and unreported cases are 
probably far more numerous than those reported. The want of 
sufficient supervision over subordinates naturaliy results in plenty 
of majpractices on their part, ‘The bigger the division in proportion 
to its staff, the longer the Jist uf offences ; police work takes up a 
far larger share of one’s time tan forest work, 

Inside the hills there are no roads, only village-tracks, Need- 
less to say, it is rarely possible to go at more than a walk along 
these paths, and that a good part of the day is taken up with a 10 
or 12 mile march. 

There are three good fore t houses in the jungles, and ontside 
the hills there are good Public Works Department houses along 
the principal roads. In the cold weather a tent is constantly in 
use, From March to May one is glad to make use of any sort 
of temporary forest hut or of a road-side “ Zayat,” though it is 
hardly safe to dispense with « hat in the heat of the day in either 
of them. 

6. Although the point of the foregoing remarks is to bring 
out the contrast between thi two divisions, yet the differences in 
past conditions must not be lest sight of. In Garhwal we have 
the results of so years of work: in Minbu of only about 15. 
Only a few days ago 1 came across old papers in the Divisional 
Office showing that it was hardly safe to tour without an escort 
away from headquarters as lite as 1891. Considerable progress 
has been mace, but, to a new-comer, it appears that a stage has 


been reached beyond which no appreciable progress is possible 
without such an increase oi the forest staff as it is hopeless te 
wish for all at once. 

With one forest guard in 49 square miles and one ranger 
in 350 square miles what can be done in the way of road-making 
with a view to the opening out of the forests, or in the way of 
fellings for their improvement? We are simply marking time, for 
as fast as we pick up threads in one direction we have to drop 
them in another, and this must go on until the staff is about 
quadrupled in all grades, Who can say how long this will 
take? 
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7. This jine of thought naturally leads one to ask whether 
the existing staff is used as economically as it should be. More 
Forest Officers being so urgently needed, why take up so much of 
the time of those that are in the province with work that requires 
no special professional training? The measuring and passing of 
teak logs 


quite mechanical, the looking after and disposal of 
drift, the inspection of saw-pits, the checking of accounts at 
reyenue stations, ete, could be done just as well by a man who 
was not a forester, For this sort of work a few week's training 
would be sufficient. Why not therefore have a separate branch 
of the Department recruited in the open market? In this way 
20 or 30 men properly grad d amongst themselves could be taken 
on, thus giving in a year or so a relief to the existing staff that 
would require at least 10 yeurs 


at the present rate of recruitment 
of two or three juniors a vear at the bottom of the professional 
list. 

8. To any one who has spent all his service in Burma the 
above remarks may seem rather over-drawn, It may perhaps, to 
some extent, be a matter of temperament and training, but I find 
it hard to get up as much cnthusiasen over work in Minbu as C did 
in Naini Lal, Bahraich, Kheri or Garhwal. 

It will always be a pleasure to look back on the time spent 
in the latter Divisions, Every forest presents sylvicultural pro- 
blems for solution, but simply to be able to theorise, in’ the 
intervals between prosecuting forest subordinates, as to what 
ought to be done, is quite a different matter from being able, not 
only to study the effect of actual cultural operations in the past, 
but also to carry them on a step oneself. 

As far as climate goes Upper Burma at any rate compares 
to be generally supposed 


more favourably with India than appear 
outside Burma. I certainly had a very imperfect and distorted 
idea of the conditions prevailing in the province. Minbu appears 
to share with three or four other districts in the dry zone the 
unenviable reputation of being the hottest part of Burma. March, 
April and May are hot. The mid-day temperature indoors: oscil- 
Jates between 43% and 110", Inside the jungles nearly every tree 
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is leafless, outside the jungles there is nothing to relieve the end- 
less monotony of dust but occasional mango, pipal and tamarind 
trees, 

During the other nine months of the year conditions are very 
different. From June to October, although the annual rainfall is 
under 30 inches, yet cloudy davs are the rule rather than the 
exception. There is generally a good breeze blowing, and the 
punkah never need be kept going: ali day long. In December and 
January camp fires are a necessity. The night time is much 
preferable to Oudh even in the hottest months, 1 don’t know 


what happens in wet places like Rangoon, but in Minbu a punkah 
is never required at night, and far the greater part of the year a 
blanket is not superfluous. Littie as | at first wanted to come to 
Burma, yet [must admit the truth of what I was told before 
arrival by men who knew the province, that the country was the 
reverse of being as uncomfortable and unhealthy as it is painted in 
imagination by so many people in India, 


THE DISTRIBUTION OF THE FOREST FLORA OF THE 
BOMBAY PRESIDENCY AND SIND. 


BY W. A. TALBOT, F.L.S.. CONSERVATOR OF FORE! BOMBAY. 
Wi 


Decipt ous FORESTS. 


The deciduous forests, spread as they are over more than 
three-fourths of the total wooded area of the Bombay Presidency, 
possess a much less varied flora in which the African and Malayan 
elements are predominant, than the evergreens. ‘The number of 
woody plants in all the deciduous classes does not much exceed 
three hundred species, about half the number crowded in the com- 
paratively small region occupied by the heavier and denser ever- 
greens. It is generally considered by botanists that materials do not 
exist for determining with accuracy the phytographical boundary 
line between the two great Deccan and Malabar botanical provinces, 
which include nearly the whole of the Bombay Presidency forest 
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region. This difficulty arises from the somewhat artificial and 
territorial nature of the boundaries of these provinces. South of 
Bombay the Pulneys, Nilgitis and Bababuden hills extend across 
the Peninsula, and owing to the moist climate on the slopes of these 
mountains they carry with them far inland a number of Malabar 
species, For jr ce on the Bababuden hills in Mysore, the 
highest summits of which attain an altitude of over 6,000 feet, 
there are three distinct well marked altitudinal zones of vegetation, 
First comes the dry Deecin, with its characteristic flora, from 
the plains up to 3,000 ft. Between 3,000 and 4,500 ft. there 
isa moist zone with a comparatively heavy rainfall, containing 
high mixed forests of intermediate type. This region is adapted 
been removed 


for coffee growing and the forests have general 
or thinned to suit this cultivetion, Coffee planting in Mysore is, 
however, excellent climatic forestry, as the rainfall is attracted 
and well distributed in the cultivated area. Above 4,500 ft. 
in the upper atmosphere with a very heavy rainfall and a low 
mean annual temperature, the character of the flora changes nearly 
abruptly. The rounded hills of this elevated region are open 
moorland covered with tall srasses, Strobilanthes ses bracken 
and a varied flora of shrubby and herbaceous species, and in 
the ravines and sheltered situations is a dense forest growth 
of characteristic Nilgiri Shola plants. This, however, concerns 
the Malabar province outside the Bombay Presidency limits. 
From the Kanara district northwards, the boundary between the 
evergreen and deciduous floras is determined with comparative 


accuracy, and the dividing li e between the tropical evergreens and 
ticularly 


intermediate deciduous fores's is usually very distinct, 
soon the Northern Kanara and Belgaum ghats, where isolated 
Kans are enclosed in deciduous forests. These Kans vary in 
extent from a few acres tn several sqnare miles and disappear 
entirely, when the annual rainfall is below 80 inches. Towards 
the east the separation between the deciduous forests of the 
intermediate and Deccan floras is not so apparent or well defined, 
As we go further in that direction the size of the trees diminishes, 
and whilst the elements ef the dry Deccan flora hecome more and 
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more abundant a large number of intermediate species clisappear 
altogether under the altered con-litions of the climate. The forests 
of this dry region are more open and interspersed with cultivated 
lands, and it i 


s usually only where the lands are barren and unfit 
for agricultural purposes that th jungles are allowed to exist. On 
the other hand the soil of the slopes and valleys of the ghat forest 
region is often deep and very fertile and the height of the trees 
and density of the growth are increased accordingly. The very 
unhealthy climate of this mountainous country accounts for the 
sparse population and the existence of the forests over such a large 
area, 

In the Western Indian Peninsula the dry Deccan flora spread- 
ing from the north and east and the evergreen Malabar from the 
south and west have evolved an intermediate deciduous forest flora 
which in the humid climate of Mysore and North Kanara about 
the centre of the Malabar botanical province attains its greatest 
perfection. The evolution of the deciduous forests can in many 
places in North Kanara and Beljaum be traced to the degradation 
and destruction of the evergreens by human agency. There are, 
however, on the southern ghats Jarge areas of mountainous country 


covered with mixed forests, some of wht 
altered or affected by that means. The heavy rainfall and conse- 
quent humidity of the climate has eliminated a large proportion 
of the dry Deccan clement. Or the other hand, the species of 
Malayan origin Myristicas, Palins, Dipterocarps, Laurels, ete., are 


were piubably never 


conspicuously absent. The orizin of many of the well clifferenti- 
ated species peculiar to these hitermediate forests is obscure and 
whether from Malabar, Deccan, or ether sources it is difficult to 
determine, For example, Lageistreemia microcarpa, Bedd, is more 
nearly allied to L. parviflora the dry zone species than it is to its 
cogener L. Flos-Regina:, of distinctly Malayan origin, Oxytenan- 
thera monostigma, the well lnown “choua” bamboo another 
species, is seldom found outside the deciduous moist intermediate 
forest: Its cogeners with the exception of O. Thwaitesii, from 
the Nilgiris and ©, Stocksii, cultivated on the Kanara coast, all 
are found cither in Burma or th Malay Peninsula. 
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Bauhinia foveolata, jrobably an endemic tree, is from its 
general appearance of Mulayan origin. Pittosporum dasycaulon 
Thespesia Lampas, Kycia calycina, Hemigyrosa canescens, 
Eriolana Candollei, Erinocarpus Nimmoanus, Melia dubia, Evodia 
Roxburghiana, Zanthoxylum Rhetsa, Stereospermum chelonoides, 
Zizyphus xylopyra, Teca macrophylla, Millettia racemosa, 
Desmodium gyrans, Indi:ofera pulchella, Mucuna monosperma, 
Flemengia strobilifera, F. congesta, F. involucrata, Pseudarthria 
viscida, Crotalaria dubia, (2 Heynearia, C. leptostachya, C, fulva, 
Pterocarpus Marsupium, Grewia  abutilifolia, G.  tilzfolia, G. 
Microcos, Wagatea spicata, Acacia concinna, A. Intsia, Albizzia 
odorat 


ima, A. Lebbek, A, procera, Pueraria tuberosa, Spathoiobus 
Roxburghii, Bauhinia malabarica, Eugenia utilis, E, memecylifolia 
Casearia graveolens, Hymenodictiyon obovatum, Embelia robusta 
Bassia longifolia, Hoya retusa, H. Wightii, Strychnos Nuxvomica 
Vangueria 
lata, Lettsomia elliptica, L. aggregata, Strobilanthes callosus, S. 
ixiocephalus, Calacanthus Dalzelliana, Neuracanthus spharostach- 
yus, N. trinervius, Barleri montana, B. Gibsoni ; Deedalacanthus 
roseus, D. purpurascens, Cl:orodendron infortunatum, Symphorema 
involucratum, Solanum verbascifoliam, Colebrookia oppositifolia, 
Loranthus gibbosus, 1. lageniferus, L. obtusatus, L. Wallichianus, 
L. cuneatus, L. efasticus, 1. trigonus, I.. Stocksii, 1. capitellatus, 
Phyllanthus indicus, Glochidion velutinum, Mallotus albus, 
ma, and Phoenix humilis 


insu, Argyreia sericea, A. pilosa, Ipomoea campanu- 


Macaranga Roxburghii, Vicus asp 
areall found in the intermediate deciduous forests and are absent 
from the Deccan dry zone, and they may be either of Malayan 
or Deccan origin. Many of the trees widely spread throughout 
the Deccan have same of their specific characteristics modified 
and altered in the moist intermediate forests under the changed 
conditions of soil and eliinate which prevail there. There is no 
doubt that the long continwed action of the human residents in 
these deciduous forests hay profoundly influenced and affected their 
flora. The increasing population of one age extensively cleared large 
areas of forest clad land t. be abandoned in the next and again 
slowly recovered with tree vegetation. The necessity of large open 
T 
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spaces for cattle grazing, th: burning of the jungles to improve 
the quality of the grasses, the constant lopping of species suitable 
for fodder or leaf manure, and the sylvicultural operations which 
have been in action from time immemorial with the object 
of supplying building timbers, firewood and secondary forest 
produce, all re-act on thc climate by either diminishing the 
quantity of the annual rainfall in many places and adversely 
affecting its distribution everywhere. A close consideration of 
the variations of the great climatic factor, affecting the forest 
flora of the Indian Western Peninsula, the monsoon rainfall, opens 
up a series of botanical and economic problems of peculiar interest. 
Within a maximum rainfall of 350 inches on the highest ghats of 
Kanara and Satara and a minimum of a few inches in the Sind and 
Guzerat desert regions every grade of humidity of climate is 
found and the intensity of this humidity is re-acted on by the 
condition and density of th forest growth itself, The destruction 
of the forests in many regions is well known to be the cause of a 
diminished and insufficient rainfall. The dry and uncovered 
barren soil in these denuded countries possesses no longer 
sufficient power of condensing the moisture laden atmospheric 
eurrents. In regions where the configuration of the land does not 
sensibly affect the direction of these currents or the amount of 
moisture, the absence of forests effectually prevents the storage and 
subsequent distribution «f the condensed water. The soil is 
washed away by sudden floods and fertile regions are transformed 
into tracts of mere desert. Uufortunately the ignorant and 
wasteful treatment of the \Western Indian forests has resulted in 


the formation of Jarge arcis of barren unproductive soil The 
principal destructive agensies of the Bombay forests have been 
touched on in other parts of this article 

A reference was made to the destruction of evergreen tropical 
forest in connection with tle cultivation of the areca nut palm. In 
the deciduous Deccan forest area the anfual recurring fires, the 
indiscriminate cutting and lopping and the browsing of goats have 
caused the disappearance of many species. The forests are open, 
often constituted of one or few kinds of gregarious fire resisting trees 


1906] POREST FLORA OF THE BOMBAY PRESIDENCY 13t 


which never attain large dimensions but generally remain small 
and stunted, Even in th: intermediate deciduous forests which 
are well protected, some species approach extinction, for example, 
Cordia Macleodii (Hadang), which yields a favourite timber for 
the construction of country carts has almost become extinct in 
the border forests of North Kanara on this account. The present 
treatment of the high timber intermediate forests of North Kanara 
and the consequent more or less successful attempts at keeping out 
fires have had some curious effects. In the fire protected area of 
the fine high timber forests of Gund and the Peshkardroog 
teak seedlings are very rare, and it is only on the broad burned fire 
paths that the seeds cracked by the heat have come up freely. 
Those which fall in the unburnt forest are destroyed by insects or 
rot and do not germinate. Attempts are made by planting to 
solve this sylvicultural problem and preserve this valuable species 
from diminishing from the growing stock in what is one of the 
most valuable teak areas in India. 
MOINF DECIDUOUS FORESTS. 

These exist in the same area and under the same climatic 
conditions as the evergreens; they extend towards the west 
along the well-drained slopes of the ghats, down into the Konkan. 
The great humidity of the climate, equable high temperature and 
deep well-drained soil from the denudation of the underlying 
metamorphic schists, are the favourable conditions under which 
these forests attain their greatest perfection. The usual period of 
active vegetation whilst not continuous throughout the year is 
much longer than in the dry Deccan forests. The short time the 
trees are bare of foliage and the green herbaceous undergrowth 
often considerably lessen the danger of forest fires occurring. In 
the Peshkardroog and other great teak and mixed forests of the Supa 
division of North Kanara, fire tracing can scarcely be undertaken 
before the 15th March as the jungle refuse will not burn, and as 
heavy rains often fall in May and sometimes earlier the annual fire 
danger period is reduce! to less than two months. The fires, 
however, cause infinitely more damage in these forests when they do 
occur, owing to the accumulated dry material, than in the small open 
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jungles of the Deccan region with its scanty undergrowth, The 
chief differences which di:tinguish the moist deciduous from 
the dry deciduous class are in the former the larger size of 
the trees mostly from seedling origin, the much greater density 
of the forest and the cxistence in either class of a large 
number of different characteristic species. A number of trees 
are common to both classes which yield valuable timbers and 
are consequently prominently brought to the observer's notice. 
The principal of these is the teak (Tectona grandis), and in 
the North Kanara ghat forests this species locally abundant attains 
to large dimensions and yields timber of excellent quality. 
In the dry Deccan and lizhter rainfall zone forests the size of 
the teak is greatly diminished, and the numerous stems originally 
from shoots only yield poles containing a large proportion of sap 
wood and not convertible into logs. In the Surat Dangs and the 
Akrani forests of the Khan lesh district teak of somewhat large 
dimension and convertible ii to squared logs is still to be had but 
rare. Sir D, Brandis mentions on p. 3590f his “ Forest Flora of 
N.-W. and C. India” having measured in the Khandesh Dangs 
teak trees 60—-70 feet long tothe first branch. The principal other 
species common to the intermediate deciduous and Deccan 
deciduous jungles are Blackwood (Dalbergia latifolia), Jamba 
(Xylia dolabriformis), Ain (Verminalia tomentosa), Haida (Termi- 
nalia Chebula), Hela (1. belerica), Kindal (T. paniculata), Temru 
(Diospyros melanoxylon), Awla (Phyllanthus emblica), Ghela 
(Randia dumentorum), Parvati (Pavetta indica), Mohwa (Bassia 
Jatifolia), Jambul (Eugenia Jambolana), Kumbia (Careya arborea), 
Apta (Bauhinia racemosa’, Phulas (Butea frondosa), Karmal 
(Dillenia pentagyna), Heddi (Adina cordifolia), Kalamb (Stephe- 
gyne parvifolia), Kura (T>ora parviflora--an evergreen), Tewas 
(Ougeinia dalbergioides), K pila (Mallotus philippinensis). There 
are few natural orders and genera peculiar to the deciduous 
forests, nothing similar tothe characteristic Myristicas, Diptero- 
carps and Palms of the cvergreens. A Jist of the principal 
species indigenous in these moist intermediate deciduous forests 
is given in a former paragraph. 
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DRY DECCAN DFCIDUOUS FORKSTS, 

These small forests which cover large areas both in the 
eastern parts of the Konkan and Deccan districts are confined to 
the zone with an annual rainfall below so inches. They degenerate 
into mere scrub jungles furthe: towards the east and are easily 
distinguished from the moist deciduous class by the smaller size 
of the few, mostly gregarious constituent trees and their more 
open distribution, The struggle for existence is not between the 
constituents of the flora but against the inhospitable physical 
surroundings, and owing to the dry climatic conditions, ona soil 
exposed for most part of the year to a hot sun, the trees common 
to both classes are stunted and seldom attain large dimensions. A 
number of distinct drought resisting resinous Burseracez, thorny 
and prickly species (Euphorbias, Mimosas, Acacias and spinous 
Rubiacez) are also characteri>tic of these forests. The influence 
of the annual forest fires is very great and effectually prevents 
the stems from attaining large dimensions, The principal trees 
and shrubs indigenous in these forests and not found in the 
other classes are Mimusops hexandra (probably not found south 
of Thana), Prosopis spicigera, Hardwickia binata, Casalpinia 
sepiaria, Mundulea suberosa, Rhus mysorensis, Dodonzea viscosa, 
Vitis auriculata, V. quadrangularis, Ximenia americana, Chloro 
xylon Swietenia, Azima tetracantha, Jasminum auriculatum, Acacia 
arabica, A. eburnea, A. tomen:osa, A, leucophloza, A. suma, A. 


Catechu, var, sundra, A. ferrug nea, A. latronum, Carissa spinarum, 
Mimosa rubicaulis, M. hama‘a, Cordia, all five species, except C. 
myxa, which is also found in the moist deciduous, Salivadora 
persica often on saline soil, als > found near the sea coast in North 
Kanara, Soymida febrifuga, Bo wellia serrata, Balanites Roxburghii, 
Ailantus excelsa, Anogeissus latifolia, Argyreia cuneata, Gardenia 
turgida, Feronia Elephantun, and Aegle Marmelos, Grewia 
salvifolia, G. populifolia, G, Lirsuta, Cochlospermum gossypium, 
Capparis grandis, C. sepiaria, C. aphylla, C. zeylanica, Cadaba 
indica, Maertia arenaria, Lantana indica, large Euphorbias (E. 


Tirucalli, E. tortilis, E. neriifolia, E. antiquorum) and others. 
Along the North Kanara border and extending some way into the 
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Dharwar district the principal trees of economic value are 
(Tectona grandis) teak, (Terminalia tomentosa) ain, (Anogeissus 
latifolia) dindal, (Schleichera trijuga) kusumba, (Dalbergia latifolia) 
blackwood, (Terminalia chebula) harda, (Pterocarpus Marsupinm) 
honne, (Santalum album) sandalwood, and (Adina cordifolia) 
heddi Cassia auriculata, C. glauca and Carissa Carandas prevail 
in the undergrowth. Dendrocalamus strictus is the only bamboo, 
and Phcenix sylvestris, the only palm indigenous in these dry 
forests. In May, before the monsoon commences, the vegetation 
becomes active and the jungle is quite green before the regular 
rain falls. Cassia auriculata, is one of the most widely spread 
and abundant shrubby species of the Deccan area and is found 
in open situations and as undergrowth in many of the forests 
from the Mysore frontier in the south to the Panch Mahais in the 
north. Inthe Sholapur district one of the principal sources of 
forest revenue is obtained from the sale of the bark of this shrub, 
Dense impenetrable thickets of Lantana aculeata, cover large 
areas of waste land in the S. M. country and North Kanara. 
This bush (not to be confounded with L. indica, an indigenous 
species), was introduced as an ornamental shrub some forty years 
ago, and has now invaded even the moist region of Belgaum and 
North Kanara, where its eradication has become a forest problem of 
some importance. On the deep “Regur” black soil of the plains, 
considerable areas are covered with open forests of the valuable 
Babul (Acacia arabica) mixed with A. eburnea and A. leucophloa. 
The small trees and undergrowth of these grassy woodlands con- 
sist of Cassia auriculata, Calatropis gigantea and C. procera, 
closely allied species, distinguished principally by the different 
forms of their coronal apperdages. Capparis divaricata, Balanites 
Roxburghii, Prosopis spicigera, Dichrostachys cinerea, Ziziphus 
nummularia, Hibiscus trionum, Mormodica cymbalaria and Ani- 
someles malabarica. A reference was made to the Dharwar series 
of transition rocks in the opening chapter. The downs and low 
hills surrounding the town of Dharwar constitute part of this 
formation and the soil is mostly red, ferruginous, hard and barren on 
the higher levels. The annual rainfall which is somewhat uncertain 
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and variable seldom excveds 25 inches, The ligneus vegetation 
of this region has been 1educed by constant cattle grazing and 
cutting of the trees and shrubs for firewood and field fencings. 
There is only a scanty scrub left consisting principally of clumps 
of thorny stunted trees, shrubs and climbers, 

The principal are :—trymnosporia montana, Acacia Catechu, 
A eburnea, A. leucophicea, Flacourtia Ramontchi, Carissa Carandas, 
Streblus asper, Capparis d:varicata, Flueggia microcarpa, Dodonaea 
viscosa (often gregarious), Grewia pilosa, Ixora parviflora, 
Canthium parviflorum, Ehretia buxifolia and Bridelia stipularis. 
During the rainy season he showy purple bell-shaped flowers of 
Argyreia cuneata are con-picuous. Sopubia delphinifolia, Biophy- 
tum Reinwardtii, Ocimum canum, Blepharispermum subsessile, and 
Tonidiun suffruticosum are common herbs. 

A few of the principal climbing species are :—Celastrus 
paniculata, Cesalpinia sepiaria, Cylista scariosa, Zizyphus CEnoplia, 
Asparagus racemosus, Cupparis sepiaria, Cocculus villosus, Cadaba 
indica, and Grewia hirsuta. 

Five or six miles to the north of Dharwar are small protected 
jungles, not altogether destroyed by collectors of firewood, In 
addition to the above mentioned species, they contain small stunted 
trees of Anogeissus lutifolia, Balanites Roxburghii, Bauhinia 
racemosa, Tectona grandis, Santalum album, Cassia fistula, Butea 
frendosa, Diospyros montana and Alangium Lamarkii. The leafless 
Sarcostemma brevistigma, Jasminum auriculatum and J. arbores- 
cens are to be added to the list of climbing shrubs. 

On the dry stony Kuput hills in the Dharwar district the 
forest vegetation is very scanty, and the principal trees are usually 
of very small size and sparsely distributed. In the more favourable 
situations Acacia arabica, a variety of Morinda tinctoria, Stereos- 
permum suaveclens, Carissa spinarum (an evergreen prostrate or 
erect shrub with small s.veet berries) Pongamia glabra, Canthium 
parviflorum and Cassia auriculata are the principal species in these 
almost barren hills, 30,000 acres in extent, and over a large propor- 
tion of which even Opuntia and the columnar Euphorbias do not 
grow. Only spear grass, affording scanty grazing early in the 
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season for herds of sheep and antelope, appears to thrive. At the 
base of the hills “babul” mixed with Acacia latronum, Mimosa 
rubicanlis, M. hamata, Capparis divaricata, and the red berried C. 
aphylla constitute the scrub. Near Badami in the Bijapur 
district, on the Kudapah sandstone formation, the flora is peculiar 
and varied. Owing to the xerophitic conditions in a dry 
almost desert climate and a rocky or sandy soil, the trees are 
small and stunted, but in favourable seasons when rain falls 
abundantly the vegetation cortains quite a number of distinct 
species, probably evidence of the remains of an ancient flora, The 
following is a list of some of the more remarkable plants found in 
this locality. 
TRERS «ND SHRUBS. 

Melia Azadirachta Linn, Gyrocarpus Jacquini, Roxb, Ailantus 
excelsa, Roxb., Mundulea suburosa, Bth., Chloroxylon Swietenia, 
DC., Wrightia tinctoria, Br. var. Rothii, Vitis vitigenia, Roxb. (a 
small thick stemmed tree), Mimosa rubicaulis, Lamk., Grewia 
salvifolia, Heyne., Cordia fulvosa, Wight, C. monoica, Roxb. 
and Ficus tomentosa, Roxb. 

UNDER SHRUBS AND HERBACEOUS SPECIES. 

Sida cordifolia, Linn., Crotalaria bifaria, Linn., C. ramosissima, 
Roxh,, C. hirsuta, Willd., Indigofera tenuifolia, Rottbl., I. argentea, 
L. var, coerulea, Alysicarpus monilifer, DC., Rothia trifoliata, Pers., 
Desmodium Rottleri, Baker. D. rotundifolium, Baker, Eleiotis 
sororia, DC., Tephrosia Hookeriana, W. and A., T. purpurea, Pers., 
Cleome tenella, Linn., Mollugo Cerviana, Seringe., Aerua monsonia, 
Mast., Allmania albida, Br. var, Convotvulus Rottlerianus, Chois., 
Justicia glanca, Rottl, Sesamum laciniatum, Klein., Mollugo 
nudicaulis, Lamk, Andrographis echiodes, Nees., Lepidagathis 
cristata, Willd., Kalanchoe spathulata, Nees. Ipomea pestigridis, 
L, Pouzolzia Bennettiana, Wgi., Barleria tomentosa, Roth., and 
Actinopteris dichotoma, Forsk , (a remarkable fern). 

In the eastern parts of the Belgaum district on similar 
quartzite sandstones the small deciduous forests contain amongst 
other species the showy flowered Sophora Wightii, Chloroxylon 
Swietenia, Ximenia americana Cochlospermum gossypium, Colum- 
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nar Euphorbias and Opuntia, Strychnos potatorum (Nermali), 
Mandulea suberosa, Ficus tamentosa, also found near the sea coast, 
Wrightia tinctoria, Vitis Linnaei, Cordia Macleodii, C. fulvosa, 
Dalbergi 


ja paniculata, (lerodendron  phlomoides, Grewia pilosa, 


G. villosa, G. populife'ia, Limonia  acidissima, Dolichandrone 
faloate, Givotia vottleriformis (Patki), G 


and Hardwi 


yearpus Jacquin (Zaitun), 


sia binata (Anjan); this latter tree is sparsely 
distributed in these dry forests, A 
near Renebennur in the Dharwar district, and only in Khandesh 
does it) become fairly common on the basaltic trap of the 
Satpuras, where it is met with sometimes of fair size, large enough 
to yield railway sleepers, mixed with Bombax, ‘Teak, Ougeinia 
Rassia_ latifolia 


mall forest of Anjar is found 


daibergioides, Terminali Arjuna, Sterculia vrens 
tic. Some of the bill near Dhulia are covered with an open 
growth of © Anjan” which is only preserved from extinction by 
the continual lopping of young branches and leaves for fodder, 
Able 


by its strong capacity for shoot reproduction, Another remar' 
species constituting almost pure open forests, extending from the 
Khandesh — Satpu 
sunata (salai). This white barked tree which belongs to the same 
order as Balsamodendron and Garuga (Burseracen:) is of African 
(Arabian) origin and siells a kind of balsam or frankincense 


jute the Central Provinces, is Boswellia 


(kundar or labana). ‘[he forests of salai with the associated 
avai (Sterculia urens) situated! on the trap of the Satpuras present 
during the dry season a weird and clesolate appearance, 

There are traditions of the Deccan being well wooded in 
oric) times. If this was so the conditions of climate 


former (prehi: 
and soil must have since radicaliy changed over vast areas. 
Human agency and the indiscriminate browsing of sheep and goats 
have assisted in the denudation of this region, but it is also 
open to doubt whether real forests ever did exist in many of these 
semi-desert tracts of country, For more than 30 years fatile 


attempts at reboising these barren regions have been inade, and 
much money has been spent on broadcast sowing and other 
practically useless opcrations. Nursec for the distribution 
have had to be abandoned. 


U 


of seedlings, proved ta be failu 
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Where water is not available it is beyond the wit of man to 
transform stony wastes into ‘eafy forests, 

S. Kurz in his introduction to the “Forest Flora of British 
Burma” refers in an appendix, to the jungles where bamboos are 
predominant. In the Bombay Presidency the distribution of the 
various kinds of bamboos is jatimately connected with the different 
evergreen and deciduous floras, and the jungles in which bamboos 
are the prevailing element «an scarcely be considered as forming 
either a sufficiently extensive area or a separate distinct class of 
forest. The indigenous s 
distributed as follows :— 

BAMDUSA ARUNDINACFA, RETZ. 

The hollow glabrous bamboo, the Dougi or “ Spiny bamboo” 

of Western India and the largest of our indigenous species, is 


species belonging to four genera are 


generally spread throughout the Presidency both in deciduous 
forests and along moist river and nallah banks. The bamboo 
clumps are associated with the members of the local floras, more or 
less choked by the dense shade and usually sparingly represented. 
Bamboos are light loving species and do not thrive in’ the 
undergrowth of the tropical evergreens from which forests they 
ave conspicuously absent, ‘The Dougi attains great perfection in 
the intermediate deciduous ghat forests of North Kanara. In 
favourable localities chimps of 8o—100 culms, 100 ft. long by 5 ft: 
with 8 in, as the diameter of the thickest internodes. ‘This species 
flowers generally and 
of more than 30 years. In the forests of North Kanara, from 


s down after long and irregular periods 


Arbail inland, there was a yeneral flowering of the large bamboo 
from 1864 till 1866. This fact is well authenticated as there was 
ascarcity or partial famine in those years when the natives of 
the ghat and coast districts collected the seed which served them 
in Liew of cultivated grain. The writer remembers seeing in these 
forests in 1878, eleven years after the general flawering took place, 
the large fallen and partially decayed clumps. These dead and 
dry masses of highly inflammable material were surrounded 
by the continuous and dense undergrowth of young seedling 


bamboo two to five feet high, in many localities quite impenetrable. 
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The clumps did not differentiate until several years afterwards, 
No general flowering of Bambusa arundinacea has taken place in 
North Kanara or Beleaum since 1864—66, The conditions which 
fayour a general floweiing of the different kinds of bamboo, arrived 
at maturity, are very obscure and only vague conjectures on this 
subject have hitherto been hazarded. It has been stated that isolated 
clumps of Bambusa aiundinacea in flower are met with in various 
localities. The writer has never seen during a residence in India of 
8 y 
species although livin: 


over 


either a :yeneral or partial flowering of this important 


in the region where this bamboo is found 
in abundance and anxious to observe and record the fact. During 
the season of 1905, whilst travelling through the North Kanara 
thorny bamboo area, it. was observed that a number of the culms 
in each clump were dead. It will be interesting to note whether 
this is an indication of a fresh flowering being imminent, or whether 
if the favourable conditions necessary do not occur the clumps now 
4o years old will die without flowering at all. Owing to the preva- 
lence of the large curved spinous branches at the bases and some 
way upthe culms the natives usually cut off and content them- 
selves with 40 or 50 fet of the culm tops, many bamboo clumps of 
this species therefore present a mutilated appearance, The new 


yearly culms appear during the rainy season and grow with very 
great rapidity, Bison and sambhar are very fond of these young 
shoots, 
HAMBUSA VULGARIS, WENDL. 
The yellow and green striped bamboo, a native of Ceylon, 
is only found as a cultivated usnally) ornamental species in the 
Bombay Presidency. 


DENDROCALAMUS STRICTUS, NEES. 

The medium sized, deciduous, unarmed glabrous “ Male 
bamboo” or Shib, sometimes found with solid culms (“Mace”) 
is very widely spreed and abundant in most of the Bombay 


forests, except of course the tropical evergreens. Lt is often 
associated in the intermediate deciduous or mixed hill forests 
with the thorny bamboo, and like that species it flowers after 


considerable intervals. These intervals are however of shorter 
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not take place simultaneously 
‘as. Lsolated clumps and for 
farge patches of forest of Dendrocalamus in flower 


jon and the flowering de 


du 
over such large and extensive 
that matte 
are comparatively frequently met with. The record of these 
general flowerings is now more carefully kept and an aceumula- 


tion of the relative observations will help to clear up some of the 
present obscurity in our knowledge of this subject. There is only 
one specics of Dendrocalamus generally distributed throughout 
India. The annual culm shoot: appear in September or October, 
and growing with the greatest vapidity soon elongate sufficiently 
to escape the attacks of bison, deer and other animals. 


“DD 


OXYTENANTHERA MONOSTIOMA, 2 

The culms of this small bataboo are covered when young with 
brown tomentum. They are much softer in’ texture and are 
generally more solid, that is, wit a smaller stem cavity, than either 
of the foregoing common glabrous species. Owing to the abundance 
of these ©. monostigma (* Choua”) has small commercial value. 
The presence of this bamboo in the deciduous intermediate 
forests of the ghats and Konkan is of considerable botanical 
interest as it is confined to these and does not extend cither into 
the evergreen or dry Decean revions, ‘The choua is usually found 
with the culms separated and does not affect growing in clumps 
nearly to the same extent as cither Bambusa or Dendrocalamus, 
and it does not in consequence exercise the same strangling 
influence on the general vegetavon within the radius of its distribu- 


tion, Plowering clumps ace fre-juently met with in North Kanara 
and there was a general flowering of this bamboo in the hil! forests 
of the higher Satara ghats during 1904. 

ANTHERA STO KSIL, MUNRO, 4onda, 2. 

A strong almost solid bamboo, used for punting, poles, ete,, 
in North nara is generally cultivated near the villages along the 
Kanara and Konkan coasts. 1 is very rare in the ghat forests. 
BEDE, 


Oxy 


OCMLANDRA RE 
VAR. sivagiriant, UAMnLE, Hooda, 
This slender, unarmed, rough stemmed and hollow bamboo, 


ve reed, growing in dense clumps 


often scarcely more thatia very“ 
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of many (several hundred; culms, is found in the muist and heavy 
rainfall zone along the ghits where it is very common and it also 
extends down into the Konkan on the west. The Hooda is 
abundant in North Kanara along the banks of streams and nallahs 
and is sometimes found along the borders of the tropical evergreens, 
‘The slender whip-like culm tips bend and where they meet 
with support become scandent and grow to considerable lengths, 
This species flowered gencrally over large areas in 1896 in North 
Kanara, where it had, as far as [can ascertain, never before been 
seen to flower, It is of small economic value but is sometimes 
used in Che constuction -f the temporary bridges on the Kanara 
ghats during the south-we it monsoon, 

The principal gregarious trees in the deciduous forests are 
Teak (Tectona grandis) Jamba (Xylia  dolabriformis), Babul 
(Acacia arabica), Catecht (Acacia Catechu), Salai (Boswellia 


serrata) and the [chil (Plienix sylvestris). In the humid laterite 
ghat region various Strobilanthes, Sun ichil (Phoenix humilis), and. 


Tale (Corypha umbracwlifera) cover considerable art often to the 


exclusion of other species. 
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REVIEWS AND TRANSLATIONS. 


THE FORESTER. 
“The Forester "—by John Nisbet, D, OEe —Blackwood, London. f 


Dr. Nisbet has brou;sht out a new book on Forestry entitled 
“The Forester,” in two handsome volumes, the first dealing, 
after a lengthy “Introcuction,” with Sylviculture and what he 
terms “the British Sylva” —an account of cach tree by itself—and 
the second with the rest of the subject. We may here consider 
Vol. 

The preface shows that “ The Forester” is yet another ampli- 
fication of Brown’s book of that name, but is in reality quite a 
diffrent buck. This is clear enough frou the contents, a great 
deal of which could never have appeared in the original book. Dr 
Nisbet states that‘ The Forester” incorporates the essence of all 
the books he has written on the subject during the Jast thirteen 
years, besides new material. In these days scientific books cannot 
contain a great deal of original material, but must for the most 
part, if they are to be complete and useful, be a compilation of 
the best that has been thought and written to date upon the 
subject, and such “ The l-orester” appears pretty well to be but with 
many shrewd deductions and observations of Dr. Nisbet’s own, 

“The Forester” secms to be the nearest approach to Dr, 
Schlich’s classic Manual that we have yet had in English, in so 
far as usefulness is concerned, and although one might at first 
be inclined to doubt the need for a second Manual on these lines, 
still the new book is more directly addressed to owners of British 
woodlands than is Dr. Schlich’s Manual], which sas of course 
drawn up with a different essential object. 

“The Forester” is to be welcomed as a weighty addition to 
progress in true forestry in Great Britain. Dr. Schlich is, we 
think, the first and the chief exponent at home of what has naively 
been called “The New Forestry,” and Dr. Nisbet is, these days, 
ably seconding him. Indeed the very book with the above naive 
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name to which we allude is itself a most gratifying sign of a 
rational and progressive movement among Foresters in England, 
and incidentally we commend it to our readers.* 

“The Forester” should be a real help to English Forestry, 
nor need any susceptibilities, tender though they are, be hurt, for 
although Dr. Nisbet states, cirectly enough, that there is much 
to be desired in British Forestry, and indicates the weak spots ; 
he yet writes, we think, sympathetically and, in some directions, 
hopefully. and he indicates—-what has probably not been sufficient- 
ly done in the past—that the conditions governing forest work in 
England are not in every respect similar to those of the Continent 
not merely economically, but a!so sylviculturally speaking. 

We gather from this book that Dr. Nisbet is inclined to 
think that there is not, after all, such a very open field for 
Forestry in the British Isles 1s has been stated. He no doubt 
thinks there is a fair field, but he appears to consider it to 
be more restricted than is venerally supposed. He estimates 
that of the 1634 million acres « f waste only some three and a half 
millions would probably be plontable with a fair chance of profit, 
and he points out that to be really profitable forests must be 
formed in large blocks, which could only be done by the State 
and some few large land-owners. 

The estimates as to profits have, he considers, been based 
on two problematical data. On “ National Economic” grounds, 
however, Dr, Nisbet is more thoroughly in favour of the formation 
of British forests than on the ground of a profitable speculation. 
The difficulty is said to he that forest industries are not, as on the 
Continent, in existence, Vet that there are centres absorbing 
great quantities of forest produce is clear enough from the fact 


that Great Britain’s imports of wood, or wood materials, are some 
$30,000,000 annually, and are rising. Forest industries surely 
would gradually develop as the forests developed, and_ this might 
be taken as a certainty. It is the fuel and the produce of 
intermediate thinnings that sometimes fail to find a market, for 


material of this class cannot bear a great deal of carriage, but 


4“ The New Forest 


mpson (Dawson aud Biailsford, Sheffield, 1900), 
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when timber has grown large it, at least, would bear carriage. 
It is admitted that the British Isles could grow as good timber as 
the Continent. Surely, then, forests grown on correct principles 
of Forestry could not fail in the long run to take up as great a part 
of the vast, and ever-growing, market as they had produce to 
supply. As the State forests grew, and with them forest industries 
developed, private land-owners too would, we think, also find the 
planting of woodlands profitable. And even in the matter of 
expense there is not such a great deal to be yeckoned with; 
the usual fault is that too much, rather than too fittle, is done in 
woodlands. We must say we remain optimistic on the subject 
of British Forestry, but uothing can be done without perseverance, 
and in forestry more than in anything else—a fact we ourselves 
in India, professional foresters, constantly forget. What number- 
less experiments are dropped as failures because they are not 
immediately successful. Of course they are not, and if we would 
only stop to think we would realise it, It is, we think, one of 
the weakest spots in cur administration, how entirely insufficiently 


we work out our experiments. Nor is it merely haste, we fear, 
anda desire to get forward; if we were quite honest we should 
admit that often our predecessor's experiments did not interest 
us and that we wanted t. get on to one of our own, But nature 
will not be hurried, and if we will not be patient, we shall not 
know her secrets. The difficulty of course with us in India is the 
constant transfer of officers, but we hope the time is coming, not 
indeed when transfers shall cease—for they have some points of 
advantage~—but when we shall have a central body charged with 
the collection and classification of data, and with the continuous 
carrying out of experiments, working these really to a finish. 

The “Introduction” must have required much care and 
research. It gives a history of forestry in England from the 
earliest times, and we do not know that this is anywhere else to 
be found in such a complete and compact form. SAiéhar was of 
cour: 


the beginning of things. Saxon kings assumed the over- 
lordship for this purpose, and royal woods arose, of which the 
first mention is in 827 under Egbert, but the value of woods for 
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pannage of swine was recognised as early as 690. The forests 
were probaby composed of oak, beech, birch, pine and hazel, but 
the pine disappeared for a season, to be reintroduced in 1776. 
Tt was under the Norman kings, who were very keen sportsmen, 
that forest laws first crystallised into definite shape or at least 
were strongly insisted on, and most severe they were. Shikar has 
ever been the cause of much feeling and jealousy, no doubt as 
being a primitive instinct. The forest enclosures were sometimes 
most cruelly made, and for centuries there was a constant conflict 
between the kings and the barons about forest matters. Doomsday 
Book (1016—1086} mentions the following forests—New Dean, 
Windsor, Whichwood (Oxfordshire), Wimborne and Gravelinges 
(Wilts)—but these were by no means the only forests. In Essex, 
for example, was one, and the way in which the king would extend 
this forest (on one occasion even to the whole country) and the 
barons then make a “ perambulation of the bounds,” and cut away 
vast areas, was extraordinary. In 1184 the Assize of Woodstock 
was the first genuine code of forest laws having general application 
throughout the realm, which was then put upon a definite footing 
and made independent of the common law, as it long remained. 
To show how much stress was laid on the forest law it may be 
mentioned that even the very powerful clergy, who were at one 
time exempt from the common law, were not exempt from the 
forest law. This was an arbitrary code, but at least it abolished 
death penalties and mutilation. Magna Charta itself was concerned 
with the forest law, for King John had enclosed large areas as 
forest. The tyranny of the forest laws gradually became less and 
less, and departed with the Commonwealth. There were special 
forest Courts, held at the “ Justice Seat,” at intervals, under very 
exalted judges indeed, termed “ Justices in Eyre.” Besides the 
Justices in Eyre the forest administration consisted of rangers, 
verderers, regarders, foresters, agistors, and woodwards. These 
were practically only concerned with the game and the forest laws 
concerning game, except the woodwards, who were the only real 
forest officers as against game keepers. From among all these 
old forest terms (and there were many others) the English have 
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always a large body of tradition upon which to draw when a forest 


nomenclature is required, so why the Americans should use such 
aterm as “field assistant" is not apparent. “Morest guard,” one 
is always inclined to think of as a foreign term, yetit is a direct 
translation of “ woodward.” and thus more English than many of 
our otherterms. In point of fact the use of woodwards only 
gradually dawned on people, as was natural when there was an 
excess of forest, and although they existed from early times the 
value of the trees of the forest docs not appear to have been much 
appreciated till after the Wars of the Roses. Thereafter, as the 
centuries went by, more and more anxiety as to the national 
outlook from a forest paint of view was shown, and a continuous 
string of Acts of Parliament, apparently barren of result, is to be 
found on the Statute Book down to our own times. The Jast 
important step of the Legislature was the appointment of Mr. 
Hanbury’s Commission in 1902, from which some minute benefit 
appears to have resulted 

Chapter (fof Part (is very important from the point of view 
of foresters at home, but we have already touched on it above, It 
concerns forestry prospects generally in Great Britain and the 
subject of forest education. 

Part His the * British Sytva,” and takes each tree indi 
dually. A very large number of the trees mentioned will interest 
the arboriculturist rather than the sylviculturist. The method 
adopted for the forest trees is a useful one, namely to take each tree 
under separate heads, generally distribution, description, econornic 


value, soil and situation, cultivation, sylvicultural characteristics, 
and sometimes continental nates. This Jast is a particularly 
happy idea. Dr. Nisbet is an advocate of conifers in Great 
Britain, that is, he believes that conifers as a general rule may 
preferably be planted, notably the larch, Douglas fir and Scots 
pine. The larch is, as we know, improperly grown in pure woods 
in Britain, and the error is being bitterly punished by the 
Pesisa willkommii. Nevertheless in mixed woods there is a 
great place for the larch, The Douglas fir is an exotic species 
which shows signs of leing very usefully introduced, but it has, 
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like larch, its own special enemies and these must be carefully 
watched. It is not only a very good timber but fast growing. 
This part of the book will be useful for reference. We think the 
heads under which each trec is treated might be further subdivided 
with advantage, for if, for example, the student desired to find, 
for any species, the aspect principally affected, or the altitude, or 
the extent to which it demanded light, or whether it grew 
normally as pure forest or i mixed forest, and so on, he would 
require to hunt a little, anc as it is precisely isolated poiuts like 
these that have generally to be looked up, it would have been a 
gain had they been given as definite heads in the description. 

Part IH, some 176 pages, is Sylviculture proper, and this part 
will really interest the forester most in a book of this kind. In 
the first place we do not like the plan adopted of splitting up the 
great Methods of Treatment into parts which are to be found in 
places separated by many pages. From page 359 there are some 
eight pages concerning coppice and high forest. Thence we go on 
to page 434, where cleaning and thinning are dealt with in eleven 
pages, and this is followed by regeneration, up to page 474. In 
the opinion of the writer of this review (with which no doubt many 
people may differ) the methods of treatment are preferably given 
the principal place in a book on sylviculture, and dealt with at 
length, each method being considered by itself, save where com- 
parisons are necessary, and thrown up into high relief. Then the 
suitability of the principal species for the various methods of 
treatment might be consid: red, and the special ways of dealing 
with these principal trees in iny given method (eg, how differently 
to deal with oak, or with beech, in a given high forest system) 
might follow. The other sylvicultural facts should, we think, be 
given a subsidiary place ; the general physiological facts, classifica- 
tion of soils, and so on, coming first. Thus we would not treat of 
thinning as a separate matter, but would deal with it when describ- 
ing the method called by Dr. Schlich “ shelter wood compartment,” 
and other names by other persons, When thinning came in again 
under “selection” (another imperfect term, as our author truly 
remarks), or other method, less would need to be said on the point. 
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We would treat regeneration in its own place under each method 
of treatment, rather than take it separately with a consideration of 
its relation to each method of treatment in turn. Our reason for 
thinking this is that we believe less confusion results in the 
studetit’s mind when the method is the skeleton to which the various 
facts of sylviculture are attached, rather than the other way about, 
It is important to have your method of treatment very clearly 
defined in your hear! when you set out to make a forest operation. 

We have seen considerable confusion result when the operator 
set out to mark trees and was rather vague as to the system on 
which he was marking. Incidentally it may be remarked (though 
this is not exactly @ prafos of the present question) that in India 
the various methods of treatment are not as clearly defined as they 
should be, and are variously interpreted by different people. Un- 
doubtedly we want here an authoritative arrangement of systems, 
with different names authoritatively laid down, not only for the 
well-known systems or methods, but also for the several varieties 
in systems which iit present are included under one name, Con- 
fusion results otherwise, That by the way ; in the present case we 
are merely saying that we think the great European methods of 
treatment should be brought out into high relief, for although 
trained foresters know all about them manuals of sylviculture are 
for students also, «nd in the present case for persons not fully 
acquainted with continental forestry. We are not impugning the 
correctness of the description of the various methods of treatment— 
we would only arrange them differently. We, however, think that 
much more could have been added with advantage. 

To revert for a moment to the question of nomenclature above 
mentioned, we thik that besides the need for an authoritative 
definition of the different Indian methods of treatment there is a 
great need also for uy authoritative set of general technical terms— 
a technology which both the Instructors of future Indian foresters 
at home and Indian foresters out here accepted and held to. This at 
least we think all ll agree to, Thus Dr. Nisbet objects, correctly 
as we think, to the term “selection,” as being misleacing, but then 


still less do we Sike his term “sporadic, or casual fellings.” Still we 
WwW 
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are not prepared off-hand to find a substitute, For such a purpose 
nothing short of a committee, with much discussion, is requisite. Dr. 
Nisbet calls the “ shelter ood compartment system,” or “ mode des 
éclaircies et de la régénération naturelle” (quoted by him as “ futaie 
reguliér-e-procédé par conpe successives ”)—“ regular partial clear- 
ances,” or “ uniform natural regeneration.” Surely D’Arcy’s term 
“ successive regeneration tellings” would be preferable. But who is 
to settle all this? Authority, we think, should take the thing up. 
To take Part IE move in detail, Chapter 1 gives the scientific 
foundations of sylvicultur: the physiology of forest trecs, agricul- 
tural chemistry and soils, both chemically and physically dealt 
with. These things are jdealt with in twenty very interesting 
pages. We then pass, in Chapter I], easily and naturally to the 
sylvicultural characteristics of forest trees—climate, soil and situa- 
tion, relative demand for light, shape of root, stem and crown, rate of 
growth, reproductive power, maturity and longevity—in easy 
sequence. Then come general characteristics—gregarious or other 
tendencies of species, density and canopy, and then we come, 
rather suddenly, upon notes concerning coppice and high forest. 
Chapters IT] and IV are about artificial restocking and give 
much useful information. There is also much jnteresting matter 
concerning the planting up of sand dunes and other waste. If ever 
artificial afforestation is taken up at home it is satisfactory to feel 
that this part of forestry i: thoroughly understood there. There is 
this to be said about artificial regeneration, as opposed to natural, 
that nature's way appears to be to alternate the species. A.M. Gerdil 
in France has fately drawn attention to the curious fact that if in a 
mixed forest of, say, silver fir and spruce the former is in the minority 
its natural regeneration will be the more successful, and vce versa. 
Whether it be wise or not t2 go against this law it can apparently be 
overcome only by artificial restocking. Votaries of the French 
school, which lays so much stress on natural regeneration, are perhaps 
inclined to take only a limited interest in artificial restocking, yet 
they will admit that under certain circumstances reliance on artificial 
work may actually be wiser than reliance on natural regeneration, 
not merely in large blanks but in forest of a normal type also. We 
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fear it is the fact that the modern trend of things in Europe is rather 
to discard natural regeneration, for somehow it seems regrettable. 
The writer of this review has seen a spruce forest in Austria where 
the coupes were clear-f led and restocked artificially with only five 
per cent of failures. Anct there are cases even in India where artificial 
regeneration is necessary—babul forest, for instance, is simplest re- 
generated, we think, by irtificial sowing, and in some deodar forests 
the opening of the canopy by felling or girdling to induce a natural 
growth of young deodar often results merely in an impenetrable 
growth of weeds (Indigofera, Desmodium, etc., etc,), Fortunately 
the way to artificially restock deodar forests has been fairly well 
learned and the work can be done successfully and cheaply, while as 
regards babul artificial sowing, in years of normal rainfall, is perfectly 
easy and extremely cherp. Still we in India must in the main of 
course trust to natural regeneration with our vast areas. Although 
we so often find a wonderful advance growth iu our fire-protected 
forests we must not be misled into thinking natural regeneration 
easy. The sad fact that several of our principal species have a ten- 
dency to spring up and then die back for a series, some times a long 
series, of years must be reckoned with, Were we to take, say, 
mature sal forests, with a complete canopy, and attempt a natural 
restocking according to the method of successive regeneration fell- 
ings as carried out in Enrope, it would probably take us a great 
number of years, because of this unfortunate tendency in sal. 
Artificial regeneration bzing out of the question our proper way 
would probably be to open out the leaf canopy of the old forests a 
number of years in advance gradually, but eventually more freely 
than is usual in this method of treatment, and so avoid a long 
period of waiting till the young plants had become strong enough to 
go ahead, and even then we might not be successful, Probably the 
Group method is really preferable, for in that way we should be able 
to pick and choose our sj :ots for felling throughout a whole periodic 
block, and not be tied cl wn to the restricted area of a coupe, And 
it is important to reflect that, owing to the above-mentioned tenden- 
cy of dying back and also to the rapid growth of grass and weeds in 
an Indian forest when much opened out, we shall be forced, at the 
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time of our regeneration felling, to first find our advance growth on 
the ground before removing the overhead or neighbouring cover, and 
shall not be able to act as in the Group method in. Europe when, 
at the period of the reg aneration felling, they fell groups of trees in 
order to allow space for seeding in groups. Of course the “ pre- 
paratory thinnings ” of the previous rotation will remain necessary, 
but when the actual moment for what would otherwise be the 
seed-felling arrives we must, we think, in India have our young 
growth already there; we shall have in India to folow the young 
growth with our main fellings rather than precede it as in Europe. 
But even in Europe there is often difficulty about regeneration, 
and the subject is cap-ble of much useful discussion. We think 
the Methods of Treati1ent might advantageously have been dealt 
with at greater length. 

In Chapter V we have much discussion on the principles of 
thinning, that subject upon which foresters differ so often. We 
gather that Dr. Nisbet is not in favour of the French system of 
leaving suppressed trecs, because of the risk arising from fungi and 
insects and because the removal of suppressed trees leads to a better 
circulation of air. The French, however, lay stress on the protec- 
tion given to the boles of the remaining trees and to the additional 
cover, We think that it is not perhaps sufficiently clearly brought 
out, that it is often necessary to reduce the congestion in a pole 
crop in order to help the trees of the future even when the crowns 
are all on a level. Lv. Nisbet has much to say against the vice 
of English forestry, over thinning. 

In Chapter VI wo find most of what is given on the subject 
of methods of treatment, but, as we have said before, the methods 
are treated as, in a sense, adjuncts of regeneration, instead of the 
other way about, and are but slightly dealt with. There is much 
of interest concerniny: the peculiarities of the various principal 
species in connection with their regeneration. The volume closes 
with a chapter on arboriculture. 

This volume of “ The Forester " is full of interest, and the style 
is so clear and lucid that it is easy reading, We hope it may 
effect its object and help forward the cause of forestry in England, 


SHIKAR, TRAVEL, AND NATURAL HISTORY 
NOTES. 


THE GIR FOREST LIONS. 

The following note recently appeared ina daily paper ancat 
the lions of the Gir forest:— 

“His Highness the Nawab Sahib of Junagadh having granted 
permission to shoot lions in the famous Gir forest, Colonel Kennedy, 
Agent to the Governor of Bombay in Kathiawar, with Lord 
Hawke, Captain Berthon and K.S. Ranjitsinghji proceeded in a 
special train placed at their disposal by His Highness from Jetalsar 
to Verawal en roure for Lalala, one of the Gir centres, where a good 
camp had been arranged. On March 2nd haber was received at 


1906] THE GIR FOREST L40NS 159 


the camp of two lions, ore lioness and two cubs lying in a nalla 
called Popatdi, and the purty at once proceeded to that place and 
took up seats in a machin. A drive was organised éy which the 
animals ran past the machan and both lions fell to admirable shots 
from Colonel Kennedy and Lord Hawke.” (The italics are ours), 
“The party returned to Rajkot on Monday, the Agent alone halting 
here to see His Highness the Nawab. The shooting arrangements 
were excellent and were under the supervision of Nawabzada 
Sherjumakhanji, who is !imself a good sportsman (ste). Last year 
eight lions were shot by -lifferent friends of His Highness.” 

Such is the account of the performance of men termed 
“sportsmen.” The use of the word in such a connection is to be 
deplored. It is time that the attention of all true sportsmen was 
drawn to this question ¢” the Gir lions. Instances are on record, 
plenty of them, of the es tinction, within the period that man has 
occupied the globe, of various species of animals, Perhaps 
amongst the most startling and notorious of recent cases are 
those of the North Anierican Bison (now almost extinct) and 
the African Quagga (supposed to be actually exterminated). The 
joss of these animals to the world, and the latter is one 
of unprecedented folly since the Quagga was the natural horse of 
South Afvica, easily tameable and immune to the fatal horse 
diseases of the country, is entirely the result of the actions of such 
“sportsmen” asthe Gir forest lion-slayess of the above paragraph. 
Blanford in the Fauna of British Iedia states that “In India the 
lion is verging on extinction. There are a few living in the wild 
tract known as Gir in Kattywar, and a few more in the wildest parts 
of Rajputana, especially southern Jodhpur, in Oodeypur and around 
Mount Abu.” In the sventies of last century lions were common 
near Mount Abu, several were shot near Gwalior, Goona and Kota 
and a few still existed near Lalitpur, between Saugor and Jhansi. 
One is said to have becn killed near Goona in 1873. In 1864, one 
was killed near Sheora'pur, 25 miles west of Allahabad ; and when 
the railway was being made between Allahabad and Jubbulpore, 
in 1866, a fine lion wa: shot by two of the Engineers near the 80th 
milestone from Allahabad. About 1,830 lions were common near 
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Ahmedabad. Several years previously, in the early part of the 
century, lions were found in Hurriana to the northward and in 
Khandesh to the south, in many places in Rajputana (one was 
shot in 1810 within 40 miles of Kot Deji in Sind) and eastward 
as far as Rewah and Palamow. It is probable, says Blanfurd, that 
this animal was formerly generally distributed in North-Western 
and Central India.* Eastward and north of India the lion is not 
found, and almost the only part of Western Asia in which it is 
common is in Mesopotamia and part of South-Western Persia. 
There can be no two opinions on the fact that the lion has 
approached perilously near to extinction in India, and the question 
which faces and causes the gravest anxiety to the true sportsmen 
and zoologist is how to preserve the few which remain from the 
handjof the butcher. Sport in the killing of them there can be 
none. Inthe above account of the most recent “shoot ” we read of 
two of the wretched beasts being driven, probably at a walk or 
trot, past the “sportsmen ” safely ensconced in machans and falling 
to “admirable” pot shots. Lord Curzon set a good example a few 
years back by not only refraining from shooting any of the poor 
brutes but in refusing to be a purty to or to countenance their 
slaughter. This example should, one would have thought, have 
proved sufficient for all sportsmen -esident in the country. Itis the 
ignorant globe-trotter, who is often far from what we in India term 
a sportsman, that has to be guarded against, and we trust the 
Government of India, after this litest example, will endeavour to 
take steps to prevent the extinction of such an interesting animal 
zoologically as the Gir lion, 


“SVAVIVINIH “A 'N SSHVHSYE NI GVOU DNINIOY-DO7 Vv 


SUPT 'g *9 fq "00 seagiooy ‘eRarog uosemory, “dad THON OI 


“NX 3LV1d "WKY “TOA "3.183404 NVIGN 


VOLUME XXXIL NUMBER 4 


INDIAN FORESTER 


APRIT, 1906. 


FORESTRY TUITION AT OXFORD AND DEHRA DUN. 


A study of the cours: of tuition laid down for the instruction 
of the probationers of the Imperial staff of the Forest Service at 
Oxford has suggested that a comparison of that course with the 
one given to the recruits for the Subordinate Executive Service at 
the Imperial Forest School, Dehra Dun, may prove of interest and, 


perchance, of use 
THE IMPERIAL FOREST SERVICE, 


We alluded recently to the fact that the entrance examination 
for those wishing to follow the Oxford course and obtain appoint- 
ments in the Upper Contuolling Staff of the Forest Service consisted 
of the subjects Mechanics and Physics, Chemistry, and Botany ; the 
standard being the low one of the Preliminary Examination in the 
Honour School of Natural Science at Oxford. Candidates must 
have previously passed K ssponsions at Oxford or some equivalent 
examination. A qualifving examination in German is also 
included.* 


* Vide Delegacy for superiniending the instruction of probationers for the Indian 
Forest Service and for granting Diplomas in Forestry, Oxford Clarendon Press 


(1995). 
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The course of study at Oxford extends over a period of three 
years, and the probationer for the Department must attend all the 
lectures and obtain the Diploma of Forestry within the period. 
This Diploma is, however, gianted to all members of the Univer- 
sity who have— 

(1) Pursued the approved course extending over two years. 

(2) Undergone a course «-f practical work. 

(3) Satisfied the examiners in the prescribed examinations. 


THE COURSE OF STUDY. 


The following is the prescribed conrse of study :— 

Ist) Year—Mathematics. Chemistry of Soils and Organic 
Chemistry, Geology, Botany, Forestry (Sylviculture, and either 
Protection or Utilisation), Geometrical Drawing and Elementary 
Forest Engineering, German, 

2nd Year.—German, Ge slogy of India, Botany (Pathology, 
structure of timber and special systematic botany), Entomology, 
Forestry (forest management, administration, utilisation or protec- 
tion), Forest Law, Surveying, Book-keeping in relation to Indian 
Forest Accounts. 


We will consider these subjects briefly in detail :— 

1. Mathematics Up to and including Plane Trigonometry. 

2. Chemistry —(a) Soils- -constituents, origin and formation, 
classification, properties, Pliysical and chemical analyses, Ex- 
haustion and restoration of soils. (6) Organic determination of 
composition and molecular weight of organic bodies. Laws of 
isomerism, Methud of formation and general reactions of various 
substances. Outlines of vegetable chemistry. 

3. Geology (1st year). Morphology and Physiology of the 
earth. Volcanoes, hot springs, earthquakes, mountain-building 
and dislocations. Development of earth, Scenery, structure and 
history of the British Isles. Fossils as a means of identification of 
strata. Economic application of geology. (and year)—A course 
on the geology of India will be given. 

4. Rotany (ist year),—Vhysiology, General Morphology and 
Anatomy of Fungi and Vascular plants. Classification. Candidates 
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should also attend the general course given by the Sherardian, 
Professor of Botany. (2 vear).—Pathology including diseases 
and injuries caused by fungi and other plants. Special botany of 
timber trees, Systematic botany of Indian trees, shrubs and other 
forest plants. 

5. Forestry (1st year)— (a) Sylviculture—Foundations of sylvi- 
culture, Locality in relation to forest vegetation. Development 
of forest trees. Character and composition of woods. Sylvicuitural 
systems. Formation and regeneration of woods (preliminary 
works, direct sowing, planting, natural regeneration). ‘Tending of 
woods (pruning, thinning) Sylvicultural notes on forest trees. 
Practical work in forest garden, Baghley wood and other excur- 
sions. (6) Forest Protection —Protection against man. Boundaries. 
Forest offences and rights. Protection against animals and plants, 
atmospheric influences, and against water, avalanches, shifting 
sand. (¢) Utilisation—Hart esting, conversion and disposal of wood 
and ininor forest produce. Auxiliary Forest Industries (antiseptic 
treatment of timber, saw mills, wood carbonisation, extraction 
of oil of turpentine and resin, preparation of tannin and paper 
materials, &c. (2nd yeari—Forest Management (Mensuration, 
valuation, foundation of forest working plans (working scheme), 
preparation of working plans). Administration (utility of forests, 
the state in relation to Forestry, Forestry in the British Empire), 

The text-books are Schilich’s Manual of Forestry. 

6. Geometrical Drawing.—Construction of scales and reduc- 
tion of areas ; use of instruments ; preparation of plans, &c, 

7. Forest Engineering. (Based principally on Indian practice.) 
Use, characteristics and manufacture of materials. Road construc- 
tion, type designs of small bridges, culverts, bungalows. ‘Timber 
slides, tramways, wire rope bridges, &c. 

8. Cerman. A Public School course in this language. 

Note—French is omitted. 

9. Entomology, Outlines of elementary Zoology. Hydra 
Lumbricus, Study of anatomy, &c., of an insect type. 

Classification of insicts, metamorphos Diseases and 
enemies, relationships. Other Arthropoda of importance, 
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Note. —The Vertebrata are eft untouched. 

10. Forest Law—I\ndian Penal Code, Criminal Procedure 
Code, Evidence Act, Forest Law of India. 

11, Surveying. —Vernier and Sextant, Plotting and Com- 
putation of areas. Mapping, tpographical details, conventiona) 
signs, colouring and finishing of plans. Prismatic compass, levels, 
theodolite, chain surveying, triversing, plane tabling. Abney’s 
level. 

12. Forest Accounts.— As vequired by the Forest Service. 


THE PRACVICAL COURSE. 


This course comprises nie months from the early part of 
October to the beginning of the following July. For seven months 
the students are placed with selzcted German Forest Officers, the 
remaining time being passed in visiting specially selected districts 
and forests. We shall allude later to this part of the course, 


EXANINATIONS. 

There will be two examinations (partly written and partly 
oral) for the Diploma. 

The subjects of the first examination are—Botany, Geology, 
Entomology, and of the second Forestry, theoretical and practical, 
including sylviculture and protection, utilisation, management and 
administration. A candidate ai the final examination must present 
certificates showing that he ‘vias attended approved courses of 
instruction in 2, 3, 4, 5,6, 7,9, (0; satisfy the Delegates that he 
possesses a sufficient kuowledxe of Mathematics and has passed 
examinations approved by them in Organic Chemistry and in 
Surveying, 

Probationers for the Forest Service must also satisfy the 
Delegates that they have a sufficient knowledge of the Geology of 
India, Indian Forest Accounts and Forest Law, A candidate for 
the second examination must have passed the first one and present 
certificates showing that he ha: satisfactorily completed the prescrib- 
ed course of Practical Instruction in Forestry. 

The examination will be held about September 20th in each 


year. 
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THE SUBORDINATE EXECUTIVE SERVICE, 

In an article in this Journal last month it was shown that the 
upper grades of the Subordinate Executive Service received their 
Forest education at the Imperial Forest School at Dehra Dun. 
The Subordinate Executive Service is the Service from whence 
the Provincial Service is recruited and the students at Dehra 
are candidates for the former Service only, Two courses are 
given at the School, one in English and the other in Hindustani. 
We shall only consider here the course followed by the Upper 
Class in English. It may be remarked, however, that the utility 
of the lower vernacular course is open to considerable doubt, 
since it can only be delivered in one vernacular and is consequently 
only available for natives of the northern parts of the Continent. 
In a country like India, where the languages vary with the races, 
this fact from the first d2preciates the value of the course. 

The English course lasts 233% months and the students are 
prepared for a certificate in Forestry by the Higher Standard. 


‘HE COURSE OF STUDY, 

The following are the subjects taught in this course :— 

Forestry (sylviculture, utilisation, forest working plans, both 
theoretical and practical), Mathematics (elementary), Physical 
Science (Chemistry, Physics, Physiography, Geology, Mineralogy 
and Soils); Botany (the-retical and practical), Zoology, Drawing, 
Surveying, Forest Engineering, Forest Law and Forest Accounts 
and Procedure. 

Taking these subjects in detail we find that the lectures 
delivered by the Instructors and the standard required from the 
students at Dehra Dun compare not unfavourably with the present 
course prescribed for the Imperial probationers at Oxford. Con- 
sidering the subjects in the order already given above— 

1. Mathematics—\s practically identical with that required 
for the Imperial Servic: 

2. Chemistry —A eneral course is first given, the lectures 
being accompanied by experiments conducted by the lecturer (who 
is a professional chemist). No practical work is done by the 
students themselves. This is followed by lectures on soils on the 
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lines of those delivered at Oxford. A course is also given in 
Elementary Physics. 

3. Geology —Physiography, &c., on the lines of the course 
given at Oxford. Particula: attention is paid to Indian Geology 
and the distribution of the fauna and flora. Mineralogy is also 
dealt with. 

4. Botany.—Morphology and Anatomy. Physiology, Wounds 
and diseases, Classification. Geographical Botany. Indian Trees 
Chief classes of Indian forests. 

5. Forestry,—(a) Sylviculture. Constitution of Forest. Climate 
and Forest. Soil and effect on growth, Composition of forests. 
Economic constitution of forest. Sylvicultural systems. Working 
of forests. Protection against climate, animals and plants, fires, 
&c. Artificial crops, Direct sowing, planting; artificial forests. 
(4) Utilisation —Properties of wood and their classification for 
sale. Wood industries. - Tools, felling and conversion, disposal and 
sale of wood. Minor forest produce. Regulation of hunting, 
shooting and fishing. Mineral products. Minor Forest Industries 
(manufacture of charcoal, cutch, distillation of sandal wood oil, 
resin, and turpentine, impregnation of timber). (¢) Working 
plans (general principles, field work required in connection with 
their preparation ; preparation of plans for various forest systems, 
working plan report). 

6. Geometrical and Freckand Drawing —The course is prac- 
tically identical with the one given to Imperial students. A 
course of estimating is also piven. 

7. Forest Engineering. — Much the same course as given to 
Home students, but probably a more practical one. Building 
materials, Building, Roal-making. Bridges. Transport of 
timber. Construction of wells Water and river bank works. 
Demarcation. 

8. German.—Not given. 

9. Forest Zoology.--Elementary biology, systematic review 
of the animal kingdom with detailed descriptions of those groups 
of importance in Forestry. Anatomy of insects. Classification, 
Detailed accounts of families important in Indian Forestry. Life 
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histories of noxious and useful insects. Anatomy of Vertebrata. 
Classification, Noxious and useful animals in Indian forests. 
Damage done. Practical work. 

10. Forest Law.—General Law. Forest Law of India, Cri- 
minal Law applied to protection of forests and their produce in 
transit. The Forest Service (Nature, appointment of officers, 
responsibilities, protection of officers by law ; offences and legal 
powers of afficers). 

11. Surveying.—A theoretical and practical course is delivered 
on the lines of that at Oxford, The practical course is eminently 
satisfactory. 

12, Forest Accounts and Procedure—General Principles of 
Book-keeping. Cash accounts. Forest procedure and yield 
returns. General procedure. 


‘THE PRACTICAL COURSE. 


Before joining the School each probationer must undergo a 
course of some months’ work in the forest under a Divisional Officer. 
The practical course at the School is of considerable length, about 
two-thirds of each year being spent in camp, Ze, Ist year, from 15th 
April to 1th June in hil) forests ; 1st November to end of March 
in plain’s forests; 2nd vear, from tst April to end of May ona 
lengthy tour in the hill forests again, and November Ist to end of 
February in the plain’s forests in the United Provinces and 
Punjab. As we shall sc2 this course compares very favourabiy 
with that given to the Imperial Officers, it being remembered 
that it is passed wader /idian conditions. 


EXAMINATIONS, 

The examinations are of two kinds :— 

(a) Monthly to test progress ; (4) Final. 

‘The monthly examinations are held on the last two working 
days of each month, the finals being held in March of the second 
year. 

The certificates obtuinable after the final examination are a 
“pass” and an “honours” certificate, The former is granted to 
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students who obtain over 50 per cent. of the aggregate marks 
allotted to all subjects (this must include 50 per cent. of marks 
given for each of the subject. Botany, Forestry, Surveying and 
Engineering). The honours certificate is given to students who 
obtain over 75 per cent, of the total marks, including over 50 per 
cent. in each individual subject. These certificates are only granted 
under the orders of the Board of Control. 


GENER \L REMARKS. 


The above brief résumé 0! the two standards will, we think, 
suggest to the minds of our readers that the course given at 
Dehra compares satisfactorily with that given at Oxford, our 
opinion being that the latter or at any rate the theoretical 
portion of it, requires stiffening up very considerably. In some 
ways the Dehra course is perhaps superior to the Oxford one 
Undoubtedly the greatest advantage possessed by the Indian 
forest subordinate is that he is trained in the country in which 
his future work is to be carried out, that he becomes acquainted 
in his practical course with forzsts of a similar nature to those in 
which he will have in future to work, and is thus the sooner able 
to apply the knowledge he has acquired in the lecture hall. 
For, instead of having his miid steeped in minute and precise, 
and perchance narrow and cry-tallised, methods of forestry, applic_ 
able and peculiar solely to hiyhly civilised small States, he is from 
the first placed face to face with the larger areas and wider interests 
in which forest conservancy has to be practiced in India ; he learns 
the difficulties which confront the Forest Officer in dealing with 
ignorant native races ; he reco gnises that innumerable rights will 
have to be defined and treated with circumspection ; and discovers 
the difficulties that exist in growing and extracting his timber, and 
in collecting and disposing of minor produce, &c., &e, 

To the Home-traincd probationer these aspects of Indian 
Forestry remain practically an unopened book, for without a 
know 
difficult to attach the proper relative importance to what may be 
detailed upon the subject in the lecture room and impossible to 


ledge of the present conlitions of the country he must find it 
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apply his theoretical knowledge in the absence of local ex- 
perience ! 

In other respects the courses greatly resemble one another 
In the Home course of tuition the student does not acquire a 
knowledge of Forest Zodlogy upon the lines most suitable for 
India, and he consequently arrives in the country ill-prepared to 
continue his studies there, while on the other hand much of the 
best work done under this head at present has been carried out 
by Dehra-trained Farest Officers. 


SCIENTIFIC PAPERS. 


ON SOME BAMBOOS IN MARTARAN SOUTH OF TOUNGOO 
BETWEEN THE SALWIN AND SITANG RIVERS. 


BV SIR DIRTRICH BRANDIS, K.C.h 


In April last Mr. FF. B. Manson most kindly collected for me 
in the vicinity of Papun specimens of ten species of bambhon, five of 
which were in flower. They reached me in November, too late 
for “Indian Trees,” but some notes regarding them will be found 
under Addenda of that work, While examining these specimens 
it occurred to me that an account of the bamboos in this part of 
Martaban might be uscful to some of my younger friends in 
Rurma. The Teak forests in’ this part of the country I visited 
repeatedly in my early Burma days, and in 1861 [ prepared a map 
of the Teak localities in fenasserim, which I would recommend for 
reference. It was published in the selections from the records of 
the Government of India (Ioreign Department No. XXIX, 
Calcutta, 1861), and a rectuced copy is appended to this paper. 

The bamboos itt the valley of the Yunzalin and on the hill 
between that river and the Salwin* were examined by me in Marclr 
1880, on my last tour of inspection in Burma, and notes regarding 
them will be found on pages 151—157 of my Report, entitled 


* The spelling of the geozraphical names both in the Map and Memoir is that 
of the Author, We have not decmed it advisable to alter either. Hox. Fp, 
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“ Suggestions regardi 
1881.” 


‘Two remarkable species are found north of Papun, belonging 


Forest \dministration in British Burma, 


to the genera Phyllostachys aid Lhyrsostachys. The former is 
No. 8 of Manson's collection and the following remarks are 
mainly based upon the notes and specimens kindly sent by him. 
Jt was eoliected on the hills, generally close to streams, three days’ 
journey from Papun. tis a -mail kind, single stemmed, with 
creeping rhizomes but growin: densely in fairly large patches, 
up to 50 acres in one place, sometimes among trees. Average 
height 12—20, some vigorous slems as much as 30 ft. internodes 
5—9 in. long and rin. in diameter. It is used for making baskets 
and pahs and the creeping rhizomes are prized for walking stich 


they resemble the so-called Malacca cane. ‘The joints are used 


of pipes, the sten» being made of a small branch. 
A bamboo similar to this collected on Sinlum kaba at 6,500 ft. 
in the bills east of Bhamo (S3den, Burm. Sfawa, Kachin) was 
sent mea few years ago, also in leaf only, by Montague Hill 
(No. 196), used for pipe-stenr, internodes 8 in. long, diameter 54 
in. Hill, however, does not say that it is single stemmed. 
* Phyllostachys Mannti (Maipaug pik, Stan, imported from China} 
is cultivated at Bernardmyo an-] at Shillong. 

Phyllostachys is closely allied to the large genus druadéuarta 
of which many species are well known to foresters in the TTimalaya, 
in the Khasi and Naga Hills. These two genera can easily be 
distinguished by the younger cls and principal branches being 
flattened or grooved on their iner side above the axillary bud and 


hence angular. The branches from each node are less numerous 


than in most species of Avzdivaria, usually 2—3 only, and the 
uppermost leaves often in pairs, the internodes between these two 
last leaves being very short. Vig. 1 represents a small portion of 


a leaf of this species, the longitudinal nerves are 33. on 14 in. and 
the transverse veins are very prominent, dividing the leaf into 


squares or short rectangles. Some species of Arundinaria (for 


* The speciic names are those adepted in # Indian Th 


Whence | have asa rule 
omitted author ities, 
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instance 4. falcata) have the transverse veins obscure, others (4. 
Spathifora) lave the trausverse veins prominent, but far apart, 


so as to form long rectan: les with the longitudinal nerves, 


Vic, 1.—PHviLostactiys 8.p.—Piece of leaf (x 60} showing 6 fine 
and one stoat longitudinal nerve (33 9. on J inch) and 
the bright bands of the silica cells alternating with the 


«veins conspicuous, straight, oblique 


nerves, Transve 
or slightly ent, dividing the leaf into squares and short 
rectangles. 

res similar to this species of 


An Arundinaria with | 
Phyllostachys is A. elegans, discuvered by Kurz ou Nattaung east of 
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Toungoo at §—7,g00 ft. also known from the Naga Hills, and 
which will probably be found elsewhere on the hills of Burma. 
Thyrsostachys siamensis (Ti-wa, Ti-yo-wa, Burm.) 1 found 
in May 1859 between the Solo and Kémapyu Chaungs. The Solo 
passes Kolodo and joins the Salwin river at the Myintabyi rapids. 
‘Thirty miles further north a much larger stream, the Kemapyu 
empties itself into the Salwin. ‘This stream rises in the high 
mountains between Salwin and Sitang north-west of Nhulo village, 
where at the time of my visit in (839 the Karens were busy 
rousting and smelting the tinstone, large deposits of which are 
found on those hills. Between these rivers, not far from the 
Salwin I found the 77-za@ with ‘Teak in the valley's of the small 
mountain streams, but not in the dry Eng forest, which occupies 
the high ground betwee: hese valleys. It is a most handsome 
bamboo, tufted, culms erect 25—40 ft. naked below, with dense 
half-whor!s of branches near the top, internodes 10—13 in. long, 


very uniform in length, diameter 14—3 in., node-rings horizontal, 


elegant. At that time it was said to be abundant in the Siamese 
territory east of the Salwin; and in Upper Burma this species is 
cultivated largely in Monastery gardens. It is well known as the 
best bamboo for umbrella handles, and in 1859 it was brought 


down in Jarge quantities (o Moulimein and Shwegyin. ‘The leaves 


ave sinall, 3—6 by M—46 in. trans 
tudinal nerves 33—48 on fin. 
On 6th March 1880 [met Major (aew General) Seaton near 


verse veins obscure and longi- 


Hothuta on the Upper VYunzalin and in company with him 
cxamined the Upper Salwin forests on the head-waters of the 
Metharauk stream. After crossing the watershed between Yun- 
zalin and Salwin, we found ourselves in the region of one of the 
gigantic bamboos known as Wadi by Kareus 
by Burmans, which was called Beméusa Brandiséé by Muuro and 
Dendrocalamus Brandisii yy Kurz. [tis Nu. g of Mansou’s collec- 
tion. ‘This, like many species of the same genus, flowers frequently, 


ud as A’yellowa 


the heads of spikelets are glodose }j—}4 in. diameter arranged 
at regular intervals in lovg spikes resembling a necklace. “The 
leaves are large, the culm sheaths thick, coriaceous, with a long, 
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linear-lanceolate blade. T have measured culms 120 ft. bigh, the 
internodes are 20—27 in. long and §—7 in. diam. This species is 
common in the lower Thanngyin valley, chiefly on limestone. T 
have also found it in the Attaran district aud specimens have been 
sent from Upper Burma. It is similar to and perhaps identical with 
D. flagellifer, a Malay species, which Colonel Beddome found on 
the lower slopes of Mulcyit hill at 2,000 ft. in Tenasserim. I may 
here mention that the home of the most important gigantic 
bamboo, D. gigantens, with large ovate spikelets, 14 in. long, which 
is cultivated largely in Burma and India, is not yet known with 
certainty. [ am inclined tothink that this species also may yet 
be found wild in the Martaban hills: 

Tun the Yunzalin villey are other species of the same genus, 
chiefly Maya, D. longispathus, a large species, the culms attaining 
60 ft. easily known by very long, thin, but long-persistent culm- 
sheaths, densely clothed outside with black stinging hairs. (Sug- 


gestions, pp. 153, 157.) ALpiewa, (0. strictus) is found on dry 
limestone rocks in the Upper Salwin forests, but is less common 
in Martaban than in Pegu, 

D. membranaceus, Uuyin-byu-wa Burm. We-myt, Kar. (Man- 
son No. 10). Like the common Zpinew this species has small 
leaves, the flowers are in dense globose heads consisting of 
numerous spinescent spikelets. In 7). sérietus the heads are hairy, 


in D. membranaceus almost glabrous. 

Nearly allied to Dindrocafamus is the large genus Laméusa, 
of which three species are known to me frem this part of Marta- 
ban: Thatk-wa (B. tnida), Kyakat-wa (RB. arundinacea) and 
Kyathaung-wa (B. polymorpha). The chief distinction between 
these two genera is that in Hamdusa the caryopsis has a thin, 
membranous pericarp, aJherent lo the seed, while in Dendrocala- 
mus the seed is enclosclin a hard, crustaceous or cartilaginous 
pericarp. The flowers of Dendrovatamus as a rule have no lodi- 
cules, while in Bemézse the lodicules are prominent. (Fig. 2, 6.) 

Thaik-wa grows in the Sitang valley, elsewhere it is perhaps 
less common in Martabiun than in Tenasserim, Pegu and Upper 
Burma. It is readily distinguished by the large, wavy fringed 
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auricles at the top of the culm sheath on both sides of the triangu- 
lar blade, the palea is sharply acute, a little shorter than the glume, 
the fodicufes are large and the anthers are bidentate at the tip- 


i 
i 
eel 
22, 
1 
5 


Fic. 2.-—nampusa TULpA, voxn—( x 7)—-(a} Front view of glume 
and palea, the latter shorter. (0) ‘Two lodicules, large 
and well developed in this species, (¢) Ovary, hairy at 
the tip, style glibrous, with three densely papillose bran- 
ches, Stamen, the anther emarginate at the apex. 

(Vig. 2, a—e) Kyekat-wa is common along the banks of the larger 
rivers, fur instance, on the Salwin neac the mouth of the Kémapyu 


Chaung. 
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Kyakat-wa is readily: known by its spinescent branchlets, the 
culms closely packed in large clumps, not quite straight, but 
slig 


htly zigzag at the noes with thick walls. ‘The culm sheaths 
are shorter than the internodes, coriaceous and prominently ribbed 
on the inside. The spikvlets may at once be recognised by the 
stiff 
ble ; 


palea slightiy longer thon the glume, densely set with fon: 
hairs at the heel. (1 


3, ¢, ghune, back, palea onger, tip vi 


Fics 3-—PAMEUSA AKUNDINACKA, WILD. —(* 7) —(@) Back view of 
glume and palea, the latter longer. (6) Back view, (¢) 
Front view of palea, (¢) Anther, tips emarginate. (¢) 
Anther, tips acute, 


bc, palea back and frent view.) The tip of the anthers varies 
I have found them blunt or slightly emarginate in some 
mucronate in other cases. (Fig. 3, @ 6.) Ayathaung-wa, the most 
elegant of all Burmese himboos, well known to foresters, is found 
in the Sitang valley on hilly ground, and, as stated on p. 151 of 
my Report of 1881, is issociated with Teak in the Upper Salwin 
forestse 
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Thatk-wa at times flaweis gregariously, while at other times 
single clumps will be found in flower. ‘The two other species 
always flower gregariously, Ayehat-wa, as far as known, at 
intervals 


in the same district of 32 years, while the length of the 
flowering period of Krathaung-wa is not yet known, 


(To be continued) 


ORIGINAL ARTICLES. 


SELECTION BY AREA. 


BY AL G. HOBARTITAMEDEN, 


It may be of interest if [ describe a somewhat novel form of 
Selection that has lately be sn prescribed ina Working Plan. 
Our usual plan in India in applying Selection is to make a 


partial enumeration of the :tock, to divide the forest into the same 
number of coupes as ther? are to be years in the felling cycle, 
making these approximately equal, and then to calculate the 
maximum number of trees which may be felled annually. 

It is assumed that by multiplying the number of trees on the 
percentage of the area cnumerated by the total area of the forest 
the result will give sufficiently nearly the correct total number of 
the trees in the forest. In point of fact this is a very wild assump- 
tion, and in my experience nearly always wrong—at times exceed- 
ingly so. In my opinion these partial enumerations, with a high 
forest method of treatment in view, are so much waste of time and 
money, and if enumeraticns are made at all they should be 
complete, and made for the three highest girth classes. 

To equalise the outtuin of the coupes, while keeping them of 
approximately equal area, the earlier numbers are put in the richer 
parts of the forest, and it is asstrmed that this will sufficiently 
nearly result in an equal annual outturn and render it permissible 
to safely apply our figure «f annual maximum number of trees for 
felling. ‘This again is obviously the very wildest of assumptions. 
Tt is done without calenlation and purely on surmise, and that 
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being so how can the figure of trees prescribed for felling be any- 
where near right for each coupe? 
Kither of these a: 


mptions would be enough in itself to 
completely vitiate the fixrure of trees to be felled annually—even 
though this figure is laid lown for safety’s sake as a maximum. 
Bat there are other assumptions also before this figure is arrived 
ate 

Che number of trees annually to be felled is arrived at by 
adding the whole of the trees that are mature to that proportion 
of the next class which during the felling cycle will enter the 


mature class, anc dividir 


by the number of years of the felling 


ascs where the girth cl: 


cycle. Chis is in es ave normally 


represented ; when this is not the case the arrangement has tu be 


altered, as is shown on pages 136 and 137 of D’Arcy’s Working 
Plans). 

‘To find the number ¢f II class trees which in the course of the 
felling cycle will enter the I clas 


here supposed to be the size of maturity) the number of years 


(the lowest dimension of which is 


which a If class tree of the lowest dimension will take to reach the 
size of maturity is found by reference to sample plot measure- 
to be noted 


nents. This is perhaps all that can be done, but it i 
that the rate of growth seally varies all over a forest according to 
efficiency of protection, suil, aspect, density of crop, altitude, ete, 
ete, and may very wel! not be truly represented by the few 
individuals that it is posible to measure in sample plots. More- 
over, it is exceedingly diflicuit to really properly locate plots which 
are true sainples of the wliole forest. My experience is that good 
crops are generally choser for sample plots, and not average ones, 
‘There is therefore a very considerable possibility of error in  arriv- 
ing at the number of IT class trees which will become exploitable 
in the course of the fellin;: cycle. 

In addition there is t» be considered the proportion of If class 
trees which will fail to survive. For this we have nothing but 
assumption to go on. 

Jt is thus the fact thet when a Selection forest is to be worked 
on the basis of the number of stems to be felled annually there is 
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room for the very widest error. If the figure is placed too high we 
shall not find the number of mature trees present; if the figure 
is placed too low we shall lave to leave (probably all at one 
end of the coupe) a number of trees which sylviculturally and 
economically ought to come -ut—and this error ts a vital one. 
It is taken for granted that we must not take II class trees 
to make up our tolal; this, in my opinion, would be utterly 
inadmissible. 

Assuming even that we had pitched on the right number of 
trees to fell annually the fact that there is also an area check (that 


of the coupe) will constantly put us wrong, for if in one coupe we 
find less mature trees than may annually be taken, the balance of 
trees must, by the hypothesis, be elsewhere. Yet we are unable 
to take them when we do find them in another coupe, because 
the annual figure for felling is a maximum, ‘To be consistent a 
Selection forest worked on the basis of stems should have no area 
check. 

On the other hand if—a+ in the case of the Working Plan to 
which | am referring—we cont-ne ourselves to prescribing that all 
the mature trees found in the coupe are to be removed, and at the 
same time adjust the areas of the coupes in such a manner that in 
each year we shall find an approximately equal number of mature 
tyees present, we cannot po lar wrong. Even if our coupes thus 
formed do not in fact turn cut to have in them, at the time of 
felling, an equal number of ma‘ure trees, the error is not a vital 
one, such as a sylvicultural error would be. 

Exception is sometimes taken to coupes varying considerably 
in size. Yet I cannot see why; a coupe does not need to be a 
fixture-block and compartments give all that is required in the 
way of permanent divisions in .-forest. 

The problem, then, lies in the differentiation of our coupes. 
‘Yo arrive at this satisfactorily the enumeration of the highest three 
classes of trees must be carried out completely and /ocad?sed, that is, 
recorded separately for separate areas, in which of course there is 
no difficulty. The enumeration compartments must be small, 
so as to enable us to tell how the stock stands from point to point 
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throughout the forest. In each small compartment we learn the 
number of mature, of II, and of ITI class trees standing, and we 
thus obtain a true picture of the forest at the time of enumcra- 
tion. In laying out the boundaries of the coupes from this 
information it is necessary to work with two of the assumptions 
of the ordinary form cf Selection. These are the number of 
years it will take a II cliss tree of the smallest dimension to enter 
the I class, and the percentage of TH class trees which will not 
survive to become I class, but if either of these assumptions 
turns out to be wrong the result is not a sylvicultural error —it is 
merely an error in the figure of annual outturn available. More- 
over these errors can be corrected in a short time by prescribing— 
as has been done in the Working Plan which is in my mind—that, 
after say ten years, one or two compartments just about to be 
felled shall be re-enumerated, and compared with the statement for 
these compartments as it was calculated they would be at the 
time of felling. We -nay even dispense with this enumeration 
and simply compare the actual result in trees felled in the 
various compartments with what it was calculated they would 
contain at the time of fling. In the light of the error discovered 
the boundaries of the remaining coupes of. the evcle can be 
readjusted, if necessary, so as to produce an approximately equal 
outturn. 

By adding the number of mature trees in the forest to the I 
class trees which will }ecome mature during the felling cycle, and 
dividing by the number of years of the cycle the annual number 
of trees available is found. The direction of the fellings will be from 
the richest part of the forest towards the poorest. Coupe Tis then 
laid down from a consideration of the enumeration of the trees in 
the (small) enumeration compartments. The other coupes follow, it 
being always remembered that the number of the coupe gives the 
number of years that will have elapsed since the enumeration— 
and that accordingly thit number of years growth must be added 
to the II class trees enumerated on the area in question in order 
to find how many of them will have become mature in the year 
for which the felling is tixed. 
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For example, our annual number of mature trees for felling 
is, say, 2,200, We are dealing, say, with Coupe VIII, and the 
areas adjoining Coupe WH (already laid down) are ;— 

Block K. Cpt. I, in which there are 1,132 1 class trees and 

trees of the Ii class which will to the 
number of 125 have become 1 class in the 


8th vear, 
Black K. Cpt. 2 wil (teclass ... wid (TT class 
” ” 3 74 ” - 18 & 
a P. Cpt. 4 140 é $ 14, 8 
» » 3 + 480 » : 54 " 
Total ve 1826 211 =2,037 


There is thus a deficit of 163 trees to be made up. 

The adjoining area is Block P. Cpt. 2, and it contains 465 [ 
class trees and 79 II class trees which will be mature in the eighth 
year ; total 544. As, however, we only require 163 trees to complete 
the coupe we arrive at th: number of acres of Block P. Cpt. 2. to 
be added by dividing 163 by 544 and multiplying by 157 (the 
area of Block P. Cpt. 2), This gives 47 acres, and 47 acres of 
this compartinent are accordingly added to make up Coupe VUL. 

This may possibly s2em complicated, yet it is not really 
very much so, and it will be found comparatively simple to 
distribute the total number of trees to be felled during the cycle 
through the area of the Circle. Note that the enumeration com- 
partments can be as smal! as we like—they have only to be laid 
down on a map, and natiral or artificial features are generally 


available in any quantity, while even if they are not, as in a forest 
on a flat, correct measwements can be easily laid down on a 
map. 

Of course it may be objected that some of the mature trees 
will have to be left, for scec-bearers, there mot being always at 
hand other seed-bearers of lower classes. This, however, would 
not amount to much, and it would apply, more or less, alike to all 
coupes. As a matter ol fact in the Working Plan which is in 
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my mind this is not a difficulty, because it’ deals with a Deodar 
forest in which it has leen found by experience that reliance 
cannot be placed on natinal regeneration, since the only result of 
fellings is, as a rule, not a young crop of Deodar but an impene- 
trable growth of weeds. As, then, artificial regeneration, has 
been shown by experience to be, in that place, both successful and 
inexpensive the Working Plan deliberately prescribes the removal 
of all mature trees and their replacing by artificial regeneration 
wherever required. 


It will be recollected that we have been dealing with an 


example of a forest in which the age classes ave fairly well distri- 
buted as shown by the enumerations, but in order to be sure of 
this it was necessary ts enumerate the III class, as well as the I 
and Il. Should the I class be in excess, or the {I class in deficit, 


various adjustments may become nece 


ty, but for our present pur- 
pose -— the comparison of ordinary Indian Selection with this special 
method—it is useless to consider this 


it would be no more 
difficult to apply such adjastments to this method than to ordinary 
Selection. 

Tn the enumerations for the Working Plan which has served as 
the basis for these res.arks it may be noted that far greater 
accuracy than usual (in iegard to the number of trees passing up 
from one size class to ar ther) was a: 


ured by the simple plan of 
on the callipers by white lines into three 
sub-classes, with one, two and three white dots respectively in the 
three d 

This method of treatment might suitably be called “ Selection 
by area” not that * Selection” 


dividing the colour classe: 


sions. 


is a good word, but it is at least 
understood by foresters, and a substitute is difficult to hit upon. It is 
claimed for the method hat it is not based on so many assumptions 


as ordinary Selection, that such assumptions as it does makeuse 
of can be easily corrected at short intervals, and that even 
if its single aim (an approximate equal annual outturn) is not, 
after all, achieved the er-or is of no great importance, while sylvi- 
cultural errors (from which it is free) are very much so. 


192 INDIAN FORESTER [areue 
C. C. HATT. 

The death of Mr. C. C. Hatt, Deputy Conservator of Forests, 
which took place at Rajabatkhawa, in the Buxa Division, on the 
14th January 1906, has depr ved the service of one of its most 
capable officers and many o/ us of a true and valued friend. Hatt 
joined his appointment in India in 1891, and served in Bengal 
till the formation of the new Province of astern Bengal and Assam 
to which he was transferred with his Division. Inthe early part 
of his seevice he chiefly distin guished himself by his work, inelnding 
the preparation of first working-plans, in the Puri Division and 
in a neighbouring State, Mohrbanj, to which he was deputed for 
nearly two years. A severe attack of cholera obliged him to take 
furlough from 1900 to 1got, and after his return he undertook the 
preparation of first working plans for the Kurseong and Buxa 
Divisions. To this difficult tisk, and the development of the Buxa 
Division of which he held charge for the greater part of the time, 
he devoted the whole of hix energy, regardless of the exposure in 
very unhealthy tracts which was a necessary part of the work ; 
and his working-plans, of which the last was finished only a short 
time before his death, will bc durable monuments to his zeal and 
capacity, His devotion to his profession did not prevent his 
taking an active interest in manly forms of sport. He played 
football for his county and for Cooper's Hill, and was one of the 
best bats in the Cooper's Ifill cricket team of his time ; and in 
recreations, as in work, he evdeared himself to his associates by 
his unselfish keenness and modesty. 


FELLING WORK IN bASHAHR, N..W. HIMALAYAS, 
BY G. 8. 

The felling of large trecs uphill on steep and difficult slopes 
is often held to be dangerous, and no doubt it is extremely so 
without the aid of ropes to »ssist in directing the fall of the stems ; 
but where a man can be got to go up the tree, lop the main 
branches and fix a rope in the upper portion there is no danger 
to speak of and the success of the operation should be certain. 
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Of course it is necessary to place the cuts properly, that is, for the 
cut on the uphill side to be taken well past the centre of the 
stem and for the cut on the opposite side to be brought down on 
to the former from a sli¢htly highcr level, while the bases of both 
cuts must be kept approximately parallel to each other and at 
right angles to the axis of the stem and to the direction in which 
it is desired that the tree shall fall. If this is done the tree, just 
before falling, rests on long wedge and it is almost impossible 
for it to fall except as desived or in the opposite direction. The 
men at the end of the r.pe see to this, and as it takes a long strong 
pull to bring the tree over there is always plenty of time for the 
axemen to get clear. he butt of the stem felled should remain 
on the stump end; in che majority of cases it does so ; but where 
it jumps from the stum) the whole stem goes down hill end on, and 
does little damage eitier to itself or to standing trees. The 
photograph (Plate XV) shows a tree of r5ft. girth felled as describ- 
ed in the Sakalatpa forest of the Pandrabis Range. The ground is 
particularly bad, so mcch so that although the forest is situated 
within three miles of th. Sutlej river and, up to the year before 
last, had never been tovched, no fellings were proposed in the first 
working plan, The average girth of the trees cut in this forest 
was a little over nine feet, and the average cost of felling was 
about one rupee a tree, that is to say, about 244 times as much as 


the cost of felling without branching and without the use of ropes ; 
but the extra cost was nothing compared to the loss that would 
have occurred under the latter method. No serious accidents have 
occurred in the fellings cither in this forest or elsewhere, though 
a very large number of trees have been felled in this way in 
Bashahr. 3 

There is so much sawing work now in the more accessible 
parts of the hills in the Punjab and United Provinces that it 
is difficult to get a safficient number of sawyers to come to 
Bashahr. The best mn we get come from the neighbourhood 
of Datapur in the Hoshiarpur District and, as is shown in the 
photograph of “Sawyers at work”, Plate XVI, three of these 
men work together at one saw. One such “ Jori” does a good 
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deal more work than two pair: of hill sawyers, The two remain- 
ing photographs show rulling roads in connection with the extrac- 
tion of logs from the Panwi forest in the Paranda Range One 
of them, Plate XIV, shows an ordinary rough rolling road on an 
easy hillside, but the other, (X VIL), is unusual for it represents the 
bed of a stream transformed into a rolling road. The Jast bit of 
ground leading down to the river was such that neither rolling 
road, shoot nor slide could be constructed, and so there was 
nothing to be done but to clear cut the bed of the stream, lay down 
poles and roll the lags down to the Sutlej. The work of prapel- 
ling the logs along these roads looks easy enough, and it would 
seem to be far less dangerous ‘han the job of felling trees uphill. 
Yet fatal accidents on the log roads are net very uncommon. 
The heaviest logs go first o: casionally and the workmen omit to 
support the leading log’sufficicntly. One unfortunate steps on to 
it and starts it off, with the :esult that he is thrown in front and, 
well, more or less flattened our, 


THE FORESTER. 
RY JOHN NISHET D. Guc 
Ty 


PART IV —TROTECTION OF WOODLANDS. 

The protection of woodlands is the oldest hranch of Farestry, 
It deals with the methals by which damage to timber and other 
woodland crops can be prevented or remedied. Woodlands require 
aused by men, farm live-stock 


to be protected against injuries 
game, other animals (vermin), destructive birds, injurious insects, 
woods, parasitic plants and inorganic agencies. Dr. Nisbet deals 
with these various danger. in this order. 

Chapter [of this part deals with protection against men 
and human actions. It is pointed out that, without special 
levislation, individuals wonld be practically powerless to preserve 
their forest tracts from injury. 
there are special forest laws for protecting woodlands 


In India, France, Germany, 


against injury. In Britain there is no necessity for such since 
human actions affecting proprielory rights in woodlands are 


controlled by the ordinary civil and criminal lw. In this connec- 


tien boundary marks, cemmonage and rights of user (practically) 
confined to the crown forcsts, theft and mischief, trespass and fires 


are considered. Dr. Nisbet advocates the planting of wide belts 
of broad-leaved trees (¢, Bireh or Robinia in Scots Pine tracts) 


along railway lines passing through coniferous forests, the ground 


below the belt being kept free of inflammable material to a breadth 
tensive Scots Pine areas should be divided 


of about 20 yards. | 
into moderate sized compartments by narrow rides, kept free of 
inflammabie matter, ‘Lhe various ways of extinguishing fir 
dealt with in detail. 


are 
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Chapter L deals with the protection of the forest against live- 


stuck, game and the larger kinds of vermin, 

Farm Hyve-stock, consisting of cattle, horses, sheep, goats and 
swine, cause damage to wood: by nibbling buels, leaves and young 
shoots ; by gnaving and stripping young hark ; by injuring roots 
with their hard hoofs and horny feet; by bevding back young 
growth and saplings; by dislodging sui! on slopes ; by stamping 
down damp, heavy clay soil and loosening light sandy soil; and by 


of drains, 


breaking down the sid The damage done of course 
varies greatly according to the kind and number of animals 


present; these are classed hy the author in the following order : 


goals, horses, sheep, cattle and viene. Sheep and caltie, we are told, 


are, however, by far the mo-t important in Britain. The damage 
done by these animals is considered in detail, the chief remedy 
advocated being fencing 

‘Tuning to game and the various ways of reducing or prevent- 
ing its destruetiveness jn woodlands, Ds, Nisbet points out that 
in Br 
game preserving than to Forstry and usually a higher rental is 


sh rural economy more altention is generally given to 


received from shooting tenants than is otherwise obtainable, Game 
preservation, as customary on most large estates in Britain, is 
incompatible with profitable Forestry ; and where rabbits are 
allowed to abound it is almost impossible that woodlands can ever 
show anything but a dead fess, properly chargeable to the game 
account. “There is only one form of British sport (ste) which is 
really of some advantage to the woodlands and that is the preser- 
vation of foxes which help to keep down rabbits and hares. All 
other forms of game preservation tend to disturb the balance of 
nature and result in damage to the woodlands. Planting operations 
cost much more owing to ground game not being kept down to a 


greater extent. Dr. Nisbet shows that sport and For 


necessarily antagonistic; on the contrary they are closeiy related 


stry are not 


and may be easily combined with profit. ‘Lhere is ess shooting 
Lut more sport in the true sense of the term in the Sarge forests of 
Continental Europe than is obtainable anywhere in Britain. The 
wild boar, red deer and yoebuck shooting is more sporting in 
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continental forests than in the so-called Deer forests of Britain 


which ae only heathery wastes, and the antlers of the forest-bred, 
ting Highland Deer 


stag are far heavier and handsomer, The ex 
“forests” might therefore be planted up withont any danger of 
ruining the sport obtainable. Red deer and roebuck, hares and 
rabbits and feathered game all injure woodlands to a greater or 
less extent. The anther considers in detail cach of these animals, 
mentioning the trees affected, kind of damage done and 
methads of preservation. In this latter connection in addition to 
methods for protecting individual trees the question of fencing is 
dealt with in a particularly lucid umumer, Wire fencing, the 
different ways of putting: it up and the cost, wood fences, dykes 
mounds, etc. are all considered in full, the exzellens illustrations 


serving to make the author's remarks perfectly clear. 

The chapter next deals with those pests of the Foreste: 
smaller rodents or vermin (squirrels, mice and voles). The 
various British species are described, their habits detailed and 
methods of prevention and extermination dealt with, 

Chapter UL] is devoted to the protection of woodlands against 
destructive birds. Although on the whole much lighter than the 
damage caused by insect enemies, or even in many cases than 
that resulting from deer and ground game, the damage done to 
woodlands and nurseries by birds is occasionally by no means 
inconsiderable, On the other hand, many species of carnivorous 
birds ave of decided utility by feeding on small ground vermin 
and insects; others are useful at one period of their existence 
and harmful at another, whilst others again ave directly harmful. 

Birds useful in keeprag down ground vermin are the buzzards, 


the 


stannel hawk, various species of owl, rook, carrion crow, hooded 
crow, jackdaw and some of the hawks. Amongst the birds 
decidedly useful in preying upon injurious insects are the cuckoo 


wrens, wagtails, 


starling, tits, swallows, warblers, nightingales 
owls, nightjar and gulls” More useful than injurious are spar 
rows, finches, Jarks, woodpeckers, thrushes and blackbirds 
jackdaws, rooks and crows, common buzzard, lapwing or green 
plover and peewit. We are of opinion, however, that the 
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woodpecker is often most harmiul in the forest. More injurious 
than useful are certain finches, he house sparrow, shrikes, magpie, 
eagles, hawks and falcons, Our author divides the decidedly 
injurious birds into four classes—grouse, pigeons, jays, finches. 
These he considers do very appreciable damage in woods and 
purse As pointed out by Dr. Nisbet the protection of useful 
birds cannot be too strongly insisted upon. 


Chapter IV treats of the protection of the forest against inju- 
sects, and here we find hat the author is by no means so 
happy with bis subject as elsewhere. 


rious 


cellent though much of 
the 80 odd pages devoted to this part are, they would have proved 
more valuable and more in keeping with the other portions of this 
excellent work had Dr. Nisbet submitted them, even in proof form, 
to the eye of one having an acquaintance with the subject. [t is 
impossible nowadays for any man to be, or even pretend to be, a 
specialist in many subjects, aml withont the necessary technical 
knowledge more harm than good results from putting pen to 
paper, Our author commences with what he terms the “Life 
History of lusects” under which he deseribes their external 
strneture and development. ‘The classification adopted. will prove, 
perhaps, useful to those interested in archaic records but appears 
curiously out of place in a twentieth century work, With such 
volumes as Sharp's “Insect” in the Cambridge Natural 
History Series, a commoniy-accepled — British classification 
{to mention but one out of many) asa guide, it is difficult to 
understand how a man of our author's calibre and carefulness 


could turn to and repose faith in the works of his childhood’s 


day's. We regret that it is impos 


ble Lo consider this part of the 
book anything but antiquated and in several places misleading. 


For example, to note one instance, he calls the various species 


of Tomicns (Fam, Scolvtide) mentioned * Bostrichus,’ grouping 
them under * Rosirichint” (p. 56)! On p&p be calls Fomicini a 
synonym of Bovtrickin’ aud incindes the genera Tomicns, Vrdoterus 
and Xyeborns all under Bossrichus. When it is pointed out 
that the Bastrichive ave a totally different family of beetles, of 


which Bevirichus is one of the oldest genera, and that, although 
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many are wood feeders, none as far as is at present known 
are cambial feeders, the confusion arising from the above 
treatment will be understood. The division of the bark-beetes (or 


true Scodpéide’) into sapwood beetles, cambial beetles, and tree bar 
beetles, (whatever this later may mean) is as misleading as it is 


unfortunate, since the terms applied to these d ons will strictly 
hold for neither, It is mmecessary to touch here upon. such minor 
inaccuracies ascalling the Dung beetles (Coprédes) Staphrlinide 
or the inclusion of the Céeréde, which are termed “ gold: beetles,” 
under the AZadacodermida, ete, Turning new to the manner in 
which the insects are dea't with we find, near the commencement, 


a table, arranged aceording to the clas: 


ification adopted, giving a 
list of species to be alluded to under each order. Each order is then 
includ- 
ing injurious species. ‘These latter are then taken individually, a 


taken seriatim and briefly described, as are also the families 


briefdescription given, followed by a short life history and methods 


of prevention. Excellent illustrations enable one to make oneself 


acquainted with the varicus pests described. This portion of the 
chapter, whilst capabie of 1 different and, we think, a more adaptable 
treatment, follows the wi l!-known line adopted by all writers upon 


th 


subject and has much ty comuend it, 

Chapter Vo is devoted toa consideration of methods of 
protection against weeds and parasitic plants and here we find 
the author quite at home again. He points out that plants of 
various kinds may interfere with the growth of Gmber crops 
either by overrunning the soil as qeeds, overtopping seedlings 
and plants ijn young plantations or else as cpiplrtes ov as 
parasites and fang? on or in trees and frequently causing disease. 


Fungous diseases, itis damage buds, 


aid, often epidemic, alw 


leaves, roots or timber of trees attacked and may cause the death 
of single trees or large btocks of timber. Fungns diseases, it might 
have been added, often lollow the attacks of injurious insects. 

Lr. Nisbet first considers weeds under which he includes 


all vegetation interfering with the 


igorous growth or regeneration 


of timber crops. He points out how natural regeneration is 
impeded or prevented, how young seedlings are killed as are 
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also transplants by the more rapid growing weeds, LHe divides 
the more important weeds into four groups according tu the nature 
of the soil they frequent. 

(1) On wet boggy or peaty suil:—Sphagoum, Poiytrichum, 
Erica, Vaccinium, Pedicularis, Raumex, Eriophrum, Equisetum, 
Carex, Scirpus and Juncus. 

(2) On fresh fertile lmmose soil :—Rubus, Rosa, Digitalis, 
Epilobium, Avopa, Solanwen, Uvtiea, Trifolium. 

(3) On dry loam and sandy soil:—Cailuna, Vaccinium, 
Ulex, Sarothamnus, Genista, Senecio, Verbascum, Hieracium, 
Euphorbia, Carex, Elymus, Agrostis, ete. 


(4) On salt soil :—Salicornia, Salsola, Plantago, Glaux, ete, 
Amongst shrubs found on fresh soil amongst hills and 


valleys are Cornus 
Viburnum, Berberis, Hex, Lonicera, Ligustrum, Sambucus. 
Weeds are of importance since they not only give a general 


Rhainnus, Prunus, Cratoegus,  Enonymus 


indication as to the nature of the soil but also to a. certain 
extent indicate its physical properties. Various methods for the 
prevention and extermination of weeds are given. 

The epiphytic plants are next considered, the chief being 
Ivy-Beard mosses, Usnea and other Lichens. “The small climbing 
plants such as Lonicera, Clematis, Convoiyulus and Humalus are 
alsa waticed, 

Under parasitic plauts Viscum and Cuscuta (more harmful to 
field crops than to nurseries or plantations) are discussed, the 


rest of this interesting chapter being devoted to lungous disease 
Dr. Nisbet points out that though serious disease and even death 
may result from the attacks of fungi, neither fungous nor any 
other diseases of trees can be Wransmitted through seed collected 
from infected trees. “The external structure and development of 
fungi are treated of again under the misleading head “Life History.” 
In a note on the prevention and extermination of fangi Dr, 
Nisbet quotes the late R. Elartig:—* The best preventive measure 
against the outbreak or spread of fungous epidemics is the 
Whilst the part of the work devoted 


formation of mixed woods. 
to a consideration of the various fungi to be found in British 
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woodlands is of very considerable interest we miuist leave our 
readers to peruse it for themselves. The author classifies them 
sof the (1) foliage, (2) stem and branch, (3) 
nd base of trunk, and then gives, following the procedure 


into fungous diseas 
rout @ 


adopted in considering iniurivus insects, descriptions, ete, of the 
various orders and species. 

Chapter VI deals with the protection of the forest against 
injurious influences in the soil and atmosphere. The subject is 
considered under the divisions 1— Protection against non-parasitic 
discases of trees such as unsuitability of the soil or situation, 
giving rise to stunted ;rowth and stag headedness and root-rot ; 
diseases due to externa! injuries such as wound-rot, premature 
and 


seeding, bark-bound trees. 1— Protection against wetne: 
aridity of soil in which the question of drainage is considered ; 
111—Protection against 
jus atmospheric influences. Damage may be caused in 


also the danger from sand drifts and dunes, 


inju 
puiser 
heat, drought, aqueous precipitations (rain, snow, hail, ice, hoar 


young plantations and older woods by wind, frosts, 


frost), lightning and atmospheric impurities. The effect of 
storm winds is carefully dealt with, and methods of protecting, 
as far as is within human capabilities, a forest crop such as judicious 


thinning, wind breaks, et. are instanced. The damage which frost 
is capable of is too well Known to need touching upon here. Pro 


tection from heat and diought, hail, rain, ete. as well as the action 


of atmospheric impurities, such as smoke from factories and 
smelting works, ete, are all dealt with ina concise manner. In 
concluding this review of this part of Dr. Nisbel’s great work, we 
woukl offer our congratulations upon the evidence of the great store 
bit shows its writer 


of minute and carefully acquired learning whi 
to possess. We think the book holds a moral for us in India, for 
does it not cause us to pause and ask when we shall be ina position 
to produce such a work tor this country ? 


E. P. STEBBING. 
(The review atthe first volume of Ly. Nisbet's work was from the pen of Mr, 


ACG, Hoinit-Hampden, Direete*, Imperial Forest School, Dehia, The review of the 


Temainder ofthe Work wall apes ina eqily issuey Hon, Ev.) 
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SHIKAR, TRAVEL, AND NATURAL HISTORY 
NOTES. 


THE INDIAN FIELD SHIKAR BOOK. 


The Indian Field Shikar Book, Vy W. §, Burke, Vditor of The fndian Field, 
(Caleuttar, 3rd Edition, Calcutta, Thacker. Spink & Co., 1906. Price Rs, 5. 

In a previous volume of the Zzdian Forester* we recorded the 
appearance and briefly reviewed Mr. W. S, Burke’s exceedingly 
handy little Shikar book, ‘That it was a long felt want was soon 
apparent from the fact tha: a second edition was called for very 
shortly after the first appeared. Unfortunately, owing to some 
claims of infringement of copyright on the part uf Messrs. Rowland 
Ward, the authors of “Horn Measurements,” the second edition 
had to be withdrawn. Our previous review will have shown our 
readers the great value to th: Indian Sportsman of the little work, 
and it is not too much to say that the enforced withdrawal of the 
pook came as a grievous disappointment to numerous sportsmen 
who first heard of its existen:e in its disappearance and were thus 
unable to precure a copy. Nothing daunted, however, by fate’s 
unkind stroke Mr. Burke set (o work to redraft the Shikar book, 
with the result that we now have before us a third edition, and we 
may premise by saying that from the Indian Shikaris’ point of 
view it is no whit inferior to the editions which preceded it. Before 
proceeding to a brief review of the book in its present form we 
may draw attention fo one undoubted improvement, The game 
registers, instead of being bound up at the end of the book itself, 
are now inserted in a pocket in the cover and refills can be obtained 
from The lndian Field Office—a decided boon to those who like 
to keep records of the game they kill. 

The author commences with a chapter on the big game of the 
country, giving the scientific and vernacular names of each speceis 
mentioned, its habitat, perio:! of gestation (often still uncertain or 


* Volume XXX. p 219. 
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quite unknown), description (a sportman’s description unencum- 
bered with technicalities), measurements, habits, the best place toe 
aim at to ensure death und, lastly, record measurements. To the 
notes upon the latter is usually appended a table giving full 
details including locality where the specimen was shot and the 
uame of the sportsman or the present owner of the trophy. In 
this edition the author has made a notable and valuable departure 
with reference to the measurements of the trophies he enumerates. 
of more value to the 


In his own words * But what [ regard a 
present day Sportstnan are the numerous measurements of big 
game shot now-a-days, and which must assuredly be of more 
interest to the Indian Shikari than records of trophies shot several 
decades ago.” 

The habitat given for the Serow (Veworrhedus bubalinus) as 
“ throughout the Himal was 6,000 —12,000 feet ” will admit of modi- 
fication. This animal is found at much lower elevations than 6,000 
feet and has been shot in the Siwali 

Turning to the Game Destroyers the author points out that 
owing to the marked decrease in game in many parts of india 


owing to the increasing efficiency of firearms, the increase in native 
jon of cultivation, it has become 


professionals and the exter 
urgently necessary for all sportsmen to turn their attention to the 
game destroyers. Such animals as the leopard and smaller cats 
(indeed all the Feé/dae) wolves and wild dogs, civets and mon- 


gooses, martins and weasels, are all active game destroyers. 
Crows and owls are egg thieves and chick destroyers, whilst 
eagles, buzzards and falcons prey upon birds and pigeons. These 
latter birds of prey, hovever, also feed upon rats, snakes and other 
small noxious animals and so do good in this way. The Land 
Game Birds ave next taken in hand and treated in the same way 
as the big game savethit there are no tables of measurements. 
These are followed by the Water Game Birds and we feel confident 
that this portion of the work will prove of the very greatest mse 
to ‘wild fowlers ’; for amongst no other class of spartsmen have we 
met with such gross ignorance coupled with such confidently- 
held and expressed opinions as to the names of the various ‘birds 
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forming the contents of a bag of waterfowl, using the term in its 
widest sense. 

The Sporting fish are divided into three divisions—the river, 
esturial and tank fish, Under seasons for fishing no mention is 
made of the United Provinces. On the waters of the Dun Fishing 
Association and the rivers to the east the best seasons are April, 
May and September and October. The notes on care of fishing 
tackle should be of use to the tyra 

Mr. Burke next turns to the great subject of camp equipment, 
and although, in writing in a journal published under the auspices 
of the Forest Service, it is scarcely necessary to lay down views on 
a matter in which each of our readers would consider himself, from 
long practice, an expert, yet we have found a perusal of the author’s 
chapter on this subject both instructive and useful. Autres pays 
autres meurs and many a man serving in the distant south of this 
great Continent may, through Mr, Burke, obtain a wrinkle or two 
of how things are done in the far north. Space will not permit of 
our more than alluding here to the excellent Chapter on Guns, 
Rifles, and Ammunition. We note that the author apparently 
considers a +450 No. 2 cordite to be powerful enough for any thing. 
The ‘goo taking the Jeffery 3 inch +4530—400 cartridge, loaded with 
55 grs. of cordite and -400 gis. bullet on the Jeffery No. 1 is not, 
in our experience, sufficiently powerful for bison. 

The list of dak bungalo-vs must have been a difficult one to 
compile. We would point out that there is no longer a dal 
bungalow at Mohand (Sahaianpur-Dehra road) in the Meerut 
Division, It was closed severil years ago. There is a Forest and 
Public Works bungalow, each with a chowkidar, at this place. We 
think Mr. Burke’s Shikar wrinkles, which follow, will prove of use 
as well as interest even to the great body of district touring men 
who peruse this journal, [lis Sportsman's Library is excellent, 
although some of the books included are by no means easy to 
procure at the present day. 

A note upon snake bites and their treatment, which is not 
quite so up-to-date as it might be, terminates Mr. Burke's 
work. 
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The book ends with reprints of the various Shooting Rules in 
force in the different Provinces of the country. 

We are of opinion, an opinion which we pronounce without 
hesitation, that all sportsmen wilt join us in extending our heartiest 
thanks to Mr. W. S. Burke for the trouble he has taken to give us 
just what we all require when out in the jungles on shikar bent 
away from our reference books.—* A Sportman’s pocket Vade 
Mecum.” 


EXTRACTS FROM OFFICIAL PAPERS 


CONDITIONS AND EXTENT OF CEYLON RUBBER 
PLANTING, 
(FROM THE “INDIA RUBBER WORLD.”) 

Two facts of importance in connection with the planting of 
rubber now in progress in Ceylon—and similar conditions are 
obtaining in the Malay States--are {1) the wide distribution of 
the work, involving the interest of very many people, and (2) the 
systematic manner in which the new culture has been undertaken, 
It is to be noted, by the way, that all planting of the more 
important products in those countries is conducted on a campar- 
atively large scale—generally by companies (often owned in 
England), whose estates are placed in the hands of salaried 
managers of experience and proved capacity. 

The account keeping of these estates is required to be as 
carefully done as in inercantile houses or the offices of a railway 
manager; with directors aud shareholders to be satisfied in the 
matter of returns, the estate manager must study every possible 
economy, while the best possible product must be obtained in 
order that good prices may be realised. Under such conditions 
is produced, for example, the Ceylon tea of commerce. Of course 
there are many privately owned plantations, but their methods 
do not vary, practically, from those on estates owned by 
companies, Not the least important consideration is the exchange 
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of views and results, through the medium of the well sustained 
planters’ associations, by which means whatever progress is made 
on one plantation results in the common good. [t is under such 
business conditions—it is by the experienced tea planters, as a 
rule —that the planting of rubber has been begun. The planters 
who are now reporting a profit rom rubber are applying to it the 
business-like methods of accounting by which they have determin- 


ed the rate of dividends to be paid on the capital invested in tea 
planting. ‘There is nothing haj-hazard, therefore, in the beginnings 
of rubber in Ceylon, though there doubtiess may be mistakes 
while the planters are gaining experience, just as mistakes 
occurred in the earlier days of tea culture. 

With regard to the distribution of the rubber planting, a 
reference to the authentic “Ceylon Hand Book” shows that the 
new culture has been undertaken on hundreds of established 
plantations, many of which are now beginning to market rubber, 
The extent of rubber planting promises to increase largely in the 
near future, in many cases with a view to the ultimate giving up 


af tea. And there isa growing tendency to concentrate several 


of the existing plantations under one management, through the 
formation of new companies of larger capital than in the past. 

It may be of interest to sme of our readers to see a census 
n which rubber 


of rubber planting in one of the 38 Ceylon districts 
has been planted. The district selected is Kalatura, in| which 
exists nearly one-fourth of the rabber planting in the colony. In 
compiling these figures from the “ Hand Book ” for 1905-06, only 
those plantations are noted on which rubber has been planted ; 
the figures relate to the total acreage under cultivation, the 
acreage in tea, and that in rubber alone, while in the form of foot- 
notes is indicated the additional planting of rubber on the same 


estates. 
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THE INDIAN BUDGET AN) THE FOREST DEPARTMENT. 


During the discussion of the financial statement for 1906-07 at 
the Meeting of the Couneil of the Governor-General of India on the 
28th March, the following important references to the working and 
requirements of the Forest Department were made by Members of 
Council, 

The Hon'ble Mr, Sim said: “The increased provision for 
expenditure on /or ests, and the kindly mention of the 7uxgabhadra 
Trrigation Proyect, will be greatly appreciated, Jn regard to the 
former, I would again put ina special plea for all the liberality 
that is possible ; parsimony in the case of Forests simply means 
postponement—po:tponement of all the benefits, which we expect 
and which we hive Jed the public to expect, the forests will 
eventually yield in’ return for present inconvenience ; liberality 
means hastening those benefits, and there can be few departments in 
which a policy of vigorous development and liberal expenditure will 
more rapidly repas itself, For the staff, tao, 1 would bespeak the 
most favourable consideration of Government, when oceasion offers, 
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for the work of a Forest Offic: 
the conditions under which it is carried out are exceptionally 
arduous.” 

The Hon'ble Sir Denzil Ibbetson said: “As this is the sixth 
and will be the last time that I shill have the privilege of address- 
ing the Council in connection with the 5 


is work of a high order, and 


nancial atements, 
I should like to say a word upon a subject to which T have 
not hitherto had occasion to refer, but which is very closely 
connected with the agricultural interests of the country—I 
mean the Forest Department of India, far which my Hon'ble 
friend Mr. Sim has pleaded so eloquently—and the occasion 
is the more appropriate, since it was exactly fifty years ago 
last January that Dietrich Brandis, the futher of scientific forestry 
in India, entered the service of Government. I doubt whether the 
general public realise the enormous actual and potential value of 
our forest property, the degree in which it already contributes to 
our revenues, and the success with which it is managed by the 
admirable service which is in char ze of it. 

“ Fwenty years ago the surplus revenue contributed by our 
forests to the public purse was a little over halfa-crore. The 
revised estimates for the year which is just expiring put it at a 
crore and-a-quarter. And this, in spite of the fact that all those 
measures for the ascertainment, development and protection of 
our forests, which really represent capital expenditure upon the 
property, and which are not yet by any means complete, have been 
and still ave paid for from revenue. The selection of forests for 
reservation or protection, their demarcation, the settlement of 
private rights in them, their protection from fire, the improvement 
of communications upon which the profitable extraction of timber 
depends, and the provision of accommodation for the officers in 
charge—all these represent non recurring expenditure which has 
been met from current revenue eer since we first seriously under- 
took the management and protection of Indian forests, and which 
still absorbs a considerable portion of the gross income ; and 


when these processes ace complei2, we may lovk for a still more 
marked expansion of the net surjlus. 
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“But the question of forestry in India has aspects far more 
momentous than the mere money value of the timber which is 
produced, Upon the maintenance of our mountain forests 
depends the steady flow of the rivers from which our great 
irrigation canals draw their supplies, while the protection of 
our hill forests is often (as lamentable experience has taught 
us) the only safeguard against the devastation of the cultivated 
plains below them. With the increase of population and the 
bringing of hitherto unoccupied areas under cultivation, the 
demand for fuel and small timber is daily increasing ; while if the 
Indian cultivator is ever persuaded to restore to his fields 
in the shape of manure a fair portion of what he takes from 
them in the form of fodder, that demand must expand enormously, 
Our forests, moreover. annually afford grazing to great numbers 
of the cattle upon which agriculture is dependent, while in time of 
drought, sub as the present, they constitute invaluable res sof 
During the year which is just over, the Secretary of State 


gr 
has sanctioned proposals for the expansion and improved remuner- 
ation of the higher zrades of the Forest Service, and we have 
under consideration similar proposals in connection with the 
exccutive grades, and with the reorganisation of the Pyovincial 
Service, and of the school at which it is trained. We ace also 
considering proposal~ for the establishment in connection with 
that school (which we propose to raise to the status of a college) 
of an Institute of Forest Research, which will place Forestry upon 
an equal footing, in respect of scientific enquiry and instruction, 
with Agriculture and Vete 


inary Science.” 

Readers of the /idian Forester will not need to be reminded 
here that the Hon'ble Mr. Sim is the greatest living authority 
on the requirements of the forests in the Madras Presidency, nor 
to be told how much of the suecess of Indian forest administration 
is due to Sir Denzil Ibbetson who has guided and controlled the 
Department for so many years. The pronouncements made in 
these speeches of the national importance of the Indian forests, 
of the necessity for their maintenance and improvement, of the 
means under consideration for ameliorating the conditions of 
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service and of increasing the facilities for scientific research (to 
which we shall allude more fully in a subsequent number) must be 
of the greatest value in educating public opinion to a knowledge 
of the aims und objects of te Departinent, while the words of sym 
pathetic pr 
members to renewed efforts in the cause they have so much at heart, 

His Excellency the Governor-General in Council conveyed 
appreciation in the highest form, when in the following words he 


ise for work accomplished will, no doubt, encourage its 


suggested that the exiumple set by the Forest Department might 
he followed with equally satisfactory resnits elsewhere. He said 
“Expert instiuction in agricu‘ture, will tec, as years go on, 
undoubtedly couduce te the same success as has attended the 
scientific care which has dong so much to realise for India the 


wealth of revenue contained in her magnificent forests.”  Tadian 
Forest Officers may well be satisfied with this public recognition of 
their services to the State so generously and gracefully conferred. 


SCIENTIFIC PAPERS. 


ON SOME BAMBOOS IN MARTABAN SOUTH OF TOUNCOO 
BETWEEN THE SALWIN AND SITANG RIVERS, 


DY SIR DIETRICH BRANDIS, K.C.11 BARS. 
TT 
Two species of Oxprenanthera ave common in this part of 
Martaban, to which must be added Q. parvifolia, and a fourth 
species hitherto known as Gigantochloa macrostachya, Vive most 
common and best known of these is O. albociliata, Wapra gale, 
Wagdk, Burm; Wahkie, Kar. (Manson No. 6.) In 1880 this 


species was common in the Singwé reserve and it probably is still 


so. Not being tall and erect as the other bamboos associated with 
teak, but forming dense, lav masses of culms bending over and 
nearly horizontal, it is net useful in drawing up the young teak 


trees and does not therefore tend to clear their stems and to make 


them tall and straight. This species flowers frequently, the 
spikelets are slender, curve], 44—3¢ inch long and they are marked 
by the giumes being white-ciliate along their edge. ‘The branches 
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in the lower portion of the culms are stout and often single, the 
internades are 13—24 inches long, 1—114 inches diameter and the 
node rings are obliqne 

O. nigrocitiata, Woppa gyi Burm. MWanay, Karen, (Manson, 
No. 1, on the hills west of Papun). Densely tafted like the last, 


BiG. 4.—OXYTENANTHERA NIGROCILIATA, MUNRO—a (x 7) Ovary 
enclosed in the short transparent staminal tube bearing 


© G anthers with long mucronate ti 6 (x 39) Hidentate 


tips of pulea, with long stiff bristles. 


but the stems are erect, the culms 30—50 feet high, nearly naked 
in the lower half, glossy green, finely streaked with white lines, 
while young. Culm-heaths thickly coriaceous, densely clothed 
outside with dark brown or black irritating hairs which rub. off 
readily, chiefly along the middle line. Two small round auricles 
at the top. Internedes 16—30 inches long, diam. 2—4 inches. 
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Giumes conspicuously daik brown, ciliate along their edge, palea 
bidentate with Jong bristles at the apex, anthers long, mucronate, 
style at the end with numerous short papiilose branches. (Migs. 4, 5.) 
species, from the Garo Hills and 
enasserim, to Singapore, also found 


This is a widely distribu 
Sylhet over the whole of 
in the Andamans and Nicobars. 

Closely allied is a species, described by Kurz and figured by 
Gamble on tab. 54 of his excellent monograph of Indian bamboos 
as Gigantochloa macrostchya which I found in flower Mareh, 1862, 
on the hills east of Shwegyin. The flowering specimens are, 
with many of my old Burina collections, at the herbarinm of the 
Royal Rotanic Gardens, Calcutta ; but they were most kindly sent 
to me for examination by Lieut-Col. Prain, while Superintendent 
of the Royal Gardens, Caleutta, and [have them new before me. 
The following des 


iption of this bamboo is extracted from a 
private letter of mine, dated Taung dalay seik, 10 miles east of 
Shwegyin, M 
with one kind of bamboo (Vayu gyi, Burm.). This is a bamboo 


h 2nd, 1862 :—* The low hills here are all covered 


peculiar to the forests east of the Sitang river (in another MSS. 
note of mine I say ‘taking the place of JZpénwa of Pegu’). It is 
easily known by the white longitudinal stripes on the internodes. 
The country through which we have passed to-day, everywhere 
* shows the marks of taungya cultivation ; we passed over a number 
of taungyas, where the paddy had been cut in December last. 
Tiere, instead of the masses of tall herbs, such as Plaimea balsami- 
fera and tall gra 
up from the rh 


, the shoots of this bamboo are. springing 
‘ome, inimediately after the paddy has been 
reaped, and hence the return to dhe original forest is much more 
rapid here than is generally the case in Burma.’ From my 
notes, written on the spor, I extract the following: “Clumps, 
lax or loose, not compact, nor large, culms erect, 20—30 ft. high, 
internodes 18 in. long, 3 in. diam., node rings horizontal. Calm 
sheaths shorter than internodes, blade triangular, Leaves glau- 
cous beneath, mouth of sheath in the younger leaves with long 
bristles.” On account of these bristles the late Dr. ‘Th. Thomson 
called this species Bamdusa crinita, the name was never published 
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by him and bas now (V1 Brit. Ind. VIL, 387) heen referred 
to B. nutans— Kurz CF. PL IL 557) in deseribing G. macrostachya, 
which he calls waned, states that the blade of the cntm-sheath 
is yroducud on both siles into large wavy fuscons fringed 
auricles ; such culin sheaths are figured by Gamble from Kurzs’ 
specimens and from Kurzs' drawings in the Calcutta herbarium. 
T have no calm-sheaths of this species of my own collecting, 
nor are they described in iny notes, but L accept Kurzs’ deserip- 
tion, supported by figures 4 and § of Gamble’s tab. 54. 

The structure of the flower is the same as in Oxytenanthera 
nigreciliata, but the fertile spikelets are much larger, 1—2 inches 
Jong. In both species the palea is bidentate at the apex and 
the style is simple. On tab. 60 of Gamble’s excellent work the 
palea of Oxptenanthera nigreciliata is represented as_ entire, 
pointed at the apex, and the style as bifid at the top. Munro 
(Trans. Linn, Soc. XXVL, 129) says the style is trifid. T have 
examined numerous specimens collected by Ifelfer, Wallich, 
Manson and others in Martaban and Tenasserim, as well as 
Andaman specimens coll cted by Rogers and specimens from 
the Botanical Gardens, Calcutta, under the name of O. aurtculata. 
In all cases T have found the tip of the palea bidentate, though 
in a young state the teeth sometimes had not separated. The 
style is neither bifid nor trifid, the lower and greater portion 
of its length is covered sith short stiff hairs, while the upper 


portion is densely papillose and has numerous short papillose 
branches. (Figs, 4 a. § ¢.) This species of the hills east of 
Shwegyin undoubtedly belongs to the same genus as 0. alboct- 
fata and nigreciiata, ‘Ybe anthers also, in all three species 
are alike, with a long, sharp prolongation of the connective at 
the apex, and the caryopsis is lung cylindric, In Addenda to 
“Indian Trees” T have called it Oxptenanthera macrostachya, 
and I distinguish it from O. xigroeiiata by the loose, not 


? 


compact, clumps, the large wavy fringed auricles at the top of 


the sheath and the larger spikelets. 
Eventually the arrancement of the two closely allied genera 
Gigantochtor and Oxyptevaithera will have to be revised, Kurz 
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Fig. 5.—OXYTENANTHERA 


IROCILIATA, MUNRO -—a (XxX 60) Piece 
of transparent staminai tube, which now is finch long, 
spread out flu, showing patches of torn annular and 
spiral vesselsin 6 lines. 4 (x 350) two patches enlarged. 
¢(X 60) Upper portion of style, below with sharp. stiff 
hairs, above with numerous short papillose branches. 
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placed all Burmese Qxyrenantheras under Gigantochloa, and as 
the latter is the older name, the names of these four species 
mentioned may have to be changed. Both genera have one 
important character in common, 2s. that the filaments are 
connate into a transparen’ membranous tube, which in the young 
flower is as long as the ovary, with six fine fibro-vascular bundles 
leading to the attachment of the anthers. (Fig. 4a.) As the 
anther matures, it lengthens out rapidly into a long, thin hyaline 
tube enclosing the style and elegantly marked by six lines of 
patches of torn, annular and spiral vessels, the remains of the 
fibro vascular bundles, (Fig. 5 a b.) 

A fourth species of Oxptenanthera, O. parvifolia, 1 found, 
March 1886, in the Yunzwin district in flower with the Karen 
name Fame. It evidertly flowers frequently, for the flower 
panicle collected by me has leaf-bearing branches, The spike- 
lets are narrow-lancenlate, 34 to 34 inch long and the glumes are 
almost entirely naked along the edge, From Mr. Manson I 
have received (No. 3) with the same Karen name, leaves, a piece 
of the enim and several culm-sheaths. This bamboo was found 
by him on the read frou Papun te Bilin and it was said to 
cover a square mile or so wf country between the Mewaing stream 
and the Bilin river, A culm 63 ft. long was measured, of 
which 521% ft. were nearly naked, with only a few single branches, 
each branch accompanied by a few small twigs. The internodes 
23-—26 in. long, diam. 3— gin. The undeveloped buds are shin- 
ing, flat, acute, 1 in, high and 134 in. broad. The culm-sheaths 
are large, rigidly coriaceous, almost glabrous on both sides, 
very shining on the inside and with few golden-brown hairs 
on the outside. Manson adds that the base of the sheath remains 
attached to the node with a fringe 1% in. wide near the bud, 

The specimens of !Vame collected by me in 1880 have 
this in common with Manson's Ham, that the nodes of brauchlets 
are thick, the two node rims distant, and the base of the culm 
sheaths persistent, further that the leaves have on their inner 
edge long, sharp teeth, (thick walled hairs) while the outer edge 
is without teeth or has only a few small ones. Against their 
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being the same species is the size of the leaves 3-—5 by 14—24 ia. 
N. g4o—45 on 1f in. (1880) and 10—12 by 1—13¢ in. N. 2g—30 on 
in, with a large conspi-uons ligule in those collected by Manson 
in 1905. It is, however, possible that the leaves collected by 
me in 1880 were all fim flowering culms and in bamboos these 
leaves are frequently stunted. Unfortunately [ have no full des- 
cription of the species which I called OQ. parvifolia in 1880. 
The Burmans who were with me at that time called it 7hathtu- 
mytnta, indicating a reseinblance to Bambusa tulda and Dendrocal- 
anus strictus. 

Before leaving Oxrienanthera, | wish to draw attention to 
the order in which the flowers open in the spikelet. At the 
base of cach spikelet of ©, nigreciliata are 3-4 empty and above 
them 3—4 fertile glumes. Of the fertile glumes or flowers 1 have 
always found the uppermost furthest advanced. In several 
cases I found in the lowest flower the staminal tube short, not 
longer than the ovary, while in the middle one the stamina} 
tube was rin. long, enclosing the style, the uppermost flower 
containing a mature cylindric caryopsis, 34 in, long. In other 
bamboos I have found the lowest flower furthest advanced, which 
probably is the usual order of development in bamboos. With dry 
specimens it is difficult to carry research on this point to a satisfac- 
tory concl 


sion, and T would recoummend the study of this import 
ant question to my younger friends and colleagues in Burma. 

The next to be mentioned are two evergreen bamboos which 
are often climbing, with large leaves and very long internodes. 
Tetnostachyum Helfer? (Pseudostachyuim Helferi, Kurz) usually 
called Wathaéut Burm., the Karen name of which | noted as 
Thochi in 1859 in the Salwin hills. This is Manson’s No. 4, 
called by him 7haw-kh22, Karen and Wanwé, Burm., and collected 
by him on the hills cast of Papun. The specimens, pieces of 
culm, culm-sheaths and leaves agree, and though Manson does 
not mention the climling habit, it is indicated by the name 
Wanwe. The internodes are 2—4 ft. long, diam. 114 in. grey with 
white appressed bristles the culm-sheaths 8-~12 in. long, tapering 
gradually to a truncate apex 114 in, broad with a dense fringe of 
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persistent bristles, 1- -3¢ in, long, blade narrow, erect or recurved. 
Leaves 12—18 by 2— 4 in., nerves 12-21 on ¥f in. (Fig. 6.) The 
flowers of this species ire imperfectly known, 


Fic. 6.~—-TEINOSTACIIYUM HELFERI, GAMBLE -—Piece of leaf (x 60), 
showing three fine and one stout longitudinal nerve with 
bright hands of silica cells between (18 n. on 4 inch). 
‘Transverse vein 5, obscure, visible as bright spots (trans- 
verse pellucid glands, Gamble). 


Dinochloa Me. Clellandi. Wanwe, Burm. (Baw, Karen ; 
Sinninwa, Burm., Manson No. 5.) Qn the hills east of Papun, near 
the Metharauk stream. Slender, culms zigzag, nodes much swollen, 
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internodes 3—4 ft. long, diam. 1 in. At the nodes, both above and 
helow the lower ring (scar af cnlm-sheath) a band of finesfelted 
white unicellular hairs, 3m. m, long. Leaves 12—24 by 2-~5 in. 


poms thet tug , ‘ 


Fic, 7.—1skUDOSTACHYUM POLYMORPHUM, MUNRKO.—Piece of leaf 
(% 60) showing four fine and one stout longitudinal nerve 
with bright bands of silica cells between. ‘Transverse 
veins distant, oblique (21 n. on 4 inch) 


natrowed into a broad stout uet, 4-4 in. long, n. 2--21 on 1g in, 
Flowers unknown. Goo specimens in flower and ripe seeds 
of these two species would be very valuable. 


1906] MIKE PROTECTION IN THE KULU DIVISION, PUNJAB 245 


Another species with overhanging culms, often supported 
by neighbouring trees, is Pseedostachvum polymorphum, common 
in Sikkim, Bhutan, .Assam, Manipur and Upper Burma, where 
it is called Bawa or Breéwa. [mention it here as an instance 
of a bamboo, the leaves of which have prominent transverse veins, 
the longitudinal nerve. being far apart (18—22 on Y% Fig. 7). 
All bamboo leaves have transverse veins, which run across from 
one lot 


gitudinal nerve to the next, straight, oblique or with a 
bend in the middle. In many species these veins are not 
conspicuous, they can however frequently be seen as bright 
translucent dots at the point where they cross the transparent 
band of s 


lica cells which in all bamboos is found halfway between 
two longitudinal nerves. In his excellent monograph of Indian 
bamboos, Gamble desi suates these as pellucid glands. On Figs. 6 
and 9 an attempt has been made to represent these translucent 
dots. In Melocanna they ave very obscure, they are nore distinct 
in Yecnostachyum, I all bamboo leaves the transverse veins 
can be made conspicuus by scraping off part of the tissue filled 
with chlorophyll or by bleaching re-agents, 


ORIGINAL ARTICLES. 
FIRE PROTECTION AND THE NATURAL REGENERATION 
OF DEODAR IN THE FORESTS OF THE KULU 
DIVISION, PUNJAB. 


BY G1RAN DUTTA MAL, PORNST RANGER. 


Almost all the forests of Kulu are situated near the tops of the 
ridges, the lower paits of the valley being occupied by cultivation 
or bare grass lands. There is a fairly continuous belt of forest 
above the cultivation and grass lands. This feature is most conspi- 
cuous in the Kulu Range, which, properly speaking, consists of 
the Beas Valley. 

Prior to the formation of the Forest Department, almost all 
the bare grass lands, as well as the forests, were annually burnt 
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to give a good crop of griss to the people. But in the early” 
eighties, the demarcation work was commenced and almast all the 
wooded area was closed against firing. At that time it was thought 
proper to allow the people to continue burning the bare grass lands 
locally called “Phats.” A detailed list was prepared, giving the 
name, approximate area and the boundaries of each “ Phat.” ‘This 
practice continued, but in ths year 1888 or 1889 for some reason 
or other, the people were no longer allowed to burn these areas, 
and the result was that all the forests together with these “ Phats ” 
were maliciously burnt by the people from one end of the valley 
to the other. This led to much litigation and resulted in 
about Rs, 11,000 being realised as fines from the people in one 
year, 

In those days the system of joint responsibility of the right- 
holders existed in the Valley, and in the case of every fire, all the 
right-holders of a village were punished, if they could not produce 
the real offender. This caused “zulum ” in several cases, as a man 
of one village bearing enmity to the men of some other village 
would wreak vengeance on them by firing their forests. This 
system of joint responsibility was therefore abolished in the year 
of 1891 or 1892. 

At the time of the Forest Settlement in the year 1884, efforts 
were made to include every possible forest area within the demar- 
cated forests, which were tiken under strict protection, setting 
apart the undemarcated “ Phats ” to be burnt by the people under 
the control of the Forest Department. 

Although this work was carried out with, perhaps, an excess of 
zeal, many undesirable areas. with a few scattered trees only, having 
been included in the demarcated forests the result has been 
marvellous and beyond all expectations. In some cases slopes 
which were absolutely bare it the time of demarcation about 20 
years ago are now densely covered with deodar and kail poles 
with full or rather too full a leaf canopy. All this has come about 
naturally. Wherever there was any seed bearer, on the bare slopes 
or in the forests, young seedlings came up like weeds and covered 


the area in no time. One who sees such places now can scarcely 


1yo6] AYRE PROTECTION IN THE KULU DIVISION, PUNJAB 247 


imagine that these -lopes were absolutely bare only 15 years 
ago. 

Fortunately there has been no serious fire in these forests to 
kill back the natural regeneration. Luckily the Kulu people never 
think of propitiating their dieties by burning the forests, as some 
other hill tribes are in the habit of doing 

The custom of “ hat” burning is still in vogue in the lower 
part of the valley. The fact that the people of the upper part 
of the valley can do without “Phat” burning clearly proves that 
the practice is only a !uxury and not a necessity. 

“Phat” burning has both its advantages and disadvantages. 

The advantages are :— 

(1) The people fing allowed to burn these “Phats” have no 
interest in burning the valuable wooded forests. 

(2) The “ Phats * act as fire lines, for having been burnt in the 
month of February, they stop any outside fire crossing into our 
forests in the fire season. 

The disadvantag?s ave -— 

(1) The burning of the “ Phats” does not allow these slopes 
to be covered with trees and hence no natural reproduction can 
be obtained. This means that the forests cannot be extended in 
area, which is howaver very necessary in order to meet the 
increasing demand both for local supply and (or export into the 
plains. 

(2) A surface layer of soil cannot be formed, and in all these 
“Phats” bare rocks are cropping up to the surface. 

But the total closing of these “ Phats ” might lead to disastrous 
results such as were witnessed previously in the year 1888 and 
1889, Weshould now begin to restrict the “ Phat” areas by closing 
small areas adjoinin:s our forests and adding them to the demar- 
cated forests. 

In my opinion the people burn much more area than they 
actually want for thei grass lands and the gradual closing of small 
areas would uot entail any great hardship upon them. 
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CATRCHU AND CATECHU BOILING. 


BY TH. A. LATHAM, IAF, 
In South Canara one of our most profitable sources of revenue 


8. 


is the extract obtained by boiling the wood of the catechu tree. 

The tree is botanically known as Acacia Catechu (Willd.) and 
locally by the Canarese name Kéchu-mara, the first portion of the 
name being the vernacular variant of catechu. 

The catechu is a “reserved” tree. Yt is armed and belongs 
to the natural order Legun.dnosae ; it reaches a girth of about 414 
feet and a height of 20 to 25 feet (vide Plate XVIIL). The tree is 
confined to the laterite plaleaux in the Coondapur taluk, situated 
asa rule within 15 miles of the sea and gradually dies out as we 
proceed southwards until near Coondapur itself the tree will hardly: 
grow. It appears again t. a small extent in the Kasaragod taluk 
80 miles further south, but no extraction is done there now. It 
yields a good firewood anil the wood is heavy and durable but 
cannot be obtained of any large size. 

The extract is astringent and besides the other uses it is pul to 
it appears to be a remedy for diarrhcea, dysentery and diabetes ; 
it is, however, chiefly used for chewing with paw supart ; locally, it 
ze of a pea, and rolled up with 
the other ingredients in the betel leaf to form a chew. In Mysore, 
the catechu bought by the merchants from us is dissolved in water 
and the areca nut is, after being boiled and sliced, steeped in the 


is used pure in small pieces, the s 


solution and then put out in the sun on mats to dry, this operation 
being repeated until sufficient catechu has been taken up to form 
a red, shining, semi-transparent film through which the ruminated 
albumen of the areca nut i+ just visible ; the brighter the red colour 
so obtained the better the quality of the nut. 

As we sell it the catechu is in the shape of hard round balls 
covered with a whitish dust, the ashes with which the balls are 
covered to prevent them adhering to one another ; on breaking, 
the interior of the balls should show a vitreous conchoidal fracture 
similar to quartz and be of a warm reddish brawn colour. 

The manufacture of catechu which I will now attempt to 
describe is carried out under departmental supervision by’ a 
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PORTION OF A CATECHU EXTRACTING CAMP, 
Hosur, Coondapur Range, 8. Canara, 


Phote,-Meeht. Dept., Thomason Coll Phote, by HA Latham, 


INTERIOR OF A CATECHU STORE SHED, 


1906] CALTECHU AND CATECHU BOLLING 249 


contractor who is paid on the outturn and is bound, for the 
actual boiling, to employ only Kudubies, a local tribe of 
aboriginals. 

So far as the depar’ ment is concerned, a locality where there 
are plenty of catechu tres is sclected and all trees over 6 inches 
in diameter are allowed to be cut ; the contractor has to engage 
the Kudubies and select the site for the ovens, conveniently situated 
both for water and firewood, and also as close to the majority of 
catechu trees ashe can get it. The site usually selected isa rice 
field for which the contractor may have to pay a small rent. 
Generally, however, nm rent is charged as the owner is only too 
glad to have the ashes, -btained in extracting, to plough into his 
field. On this field the encampment is made, consisting of rows of 


ss and bamboos ; the huts are about 6 


thatched huts made of : 
feet high by 3 feet bi 10 feet and about 15 feet apart, the rows 
heing about 60 yards apart, 

The first thing to do is to erect the ovens, known as“ Holle,” 


these are made by a party of men a fortnight or so before the main 
body come, the ordinary soil of the ficld is used and the ovens 
built to a height of 18 inches and placed about 5 yards in front of 
the huts at irregular distances, 1 or 2 to each hut. 

The oven is an oblong, about 2 feet wide by 3 feet long with 
two openings above about 1 foot in diameter on which the boile 


common ovoid earthensare pots (wadthe) are placed ; these pots are 
about 18 inches high with a diameter of 13 inches in the body and 
a mouth 8 inches acros-. The opening for the fire is placed on the 
windward side and extends to the far side of the second opening 
in the top of the oven, the smoke, &c., escaping through the 
spaces between the boilers and the oven ; the earth forms the 
hearth. 

Plate XIX depicts a corner of a catechu extracting camp and 
an interior of a catechu store shed. 

‘To proceed to the details of the working the guard and the 
watcher yo out the fist thing ia the moming ancl mark Gees for 
the Kudubies to cut noting the name of the man, the girth and the 
length of the workable stem and branches, The Rudubi then cuts 
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the tree and chips off the sip wood, a ring about 1 inch wide, with 
his axe and brings it inte the camp where a Forester is stationed 
who measures the length and girth of the pieces and takes the 
weight of wood brought in. (The largest tree cut in 1904-05 was 
3 feet 8 inches in girth and yielded 26 maunds* 7 Ibs. of heart 
wood). The Kudubi then carries it off to his shelter and proceeds 
to chip it. In the afternoon he may have to go and get firewood, 
but generally he can get enough firewood ina day to serve for 
several days’ boiling. So :auch for the men's work. 

Mrs, Kudubi puts the chips (chaksai) into the pot nearest 
the mouth of the oven and fills it up with water putting a large 
flat wooden spoon on the tp partly to keep the chips down, and 


lighting her fire allows it to boil, As soon as this occurs the pot is 
tipped into a wooden troug (Gwariye) placed alongside the oven 
repeated six 


times. The contents of the trough are put into the second pot which 


and the pot with the chips is refilled ; this process 


is used purely for evaporating. The contents of this pot are replen- 
ished from the trough with a cocoanut bailer (c/ippa) until all 
the extract obtained from the chips has been evaporated to a nearly 
solid residue ; the contents are then poured into a broken half 
dat intervals to enable 


pot and allowed to dry natuvally, being stir 
the drying to proceed evenl., The extract (rasa) is of a yellowish 
brown colour when stirred, the surface being of rich redbrown. 
This ring is done with a one-sided spoon (satuga). 

To make the balls the »voman covers her hands with a little 


wood ash to prevent the extract adhering to them and takes up as 
much catechu as she can «lose her hands on and presses it into 
shape. These balls are p.id for at Re. 1-2-0 per 100 and are 
counted before the Forester next morning, and delivered to the 
contractor. This ends the ork done by the Kudubies. When the 
balls have been counted in, ‘hey are rolled by special men engaged 
for the purpose on a board sprinkled with a little wood ash and 
this is repeated daily for 3 or 4 days to consolidate them. These 
rollers are paid from 5 to 8 rupees per mensem ; 3 men and 4 boys 
were employed in 1904-05 and could roll 4,000 balls ina day. 


* Ore manned equals 28 Ibs. 
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‘Their pay aggregated Rs. 40 per mensem and they were supplied 
with food as well probally costing another Rs, 20. 

After this daily rolling the balls are spread out in the receiving 
shed to dry in a single liyer for the first day or two and after that 
they may be in two layirs. 

After the fourth or dfth days’ rolling they ave put in a pit and 
covered over with wood tshes on which a little water is poured and 
on being taken out the next day are gone over and all balls which 
ave soft or broken are then rejected, the good ones being put on the 
upper story of the stonc shed to get quite hard and dry. 

As faras I have been able to work out the cost of manufacture, 
the details are as follow: per candy ef 5 ewt.:— 


Rs. a. p. 

Extraction eat an 3t 80 
Rolling of ie we 2120 
Shed and ovens a - 100 
Shelter for Kulubies 100 
Sundries co oll,“ Or eo) 
Total... 37, 40 


This is the maximum cost to the contractor. 

The total quantity of heartwood chipped in 1904-03 was 
11,527 maunds and yielded 63 candies and 9 maunds or about 11 
percent of extract, (2: maunds=1 candy). 

‘The contractor is paid Rs 42 per candy (for 1904-05 and 
1905-06) and this price has gradually come down. 

Sales are by tender and realized in 1903-04 Rs. 200 per 
candy and in 1904.05 Rs. 175 per candy. The lowest rate received 
since operations commenced in 1889 is Rs 126 per candy in 
1892, when also the amount paid for the manufacture (Rs. 60) was 
at its maximum. The rates, however, have varied considerably. 

An extract, of which specimens have been sent to England for 
valuation, has been preyared from the wood of Xylia dolabriformis 
by treating it in the same way as catechu, but is very difficult to 
get solid. 


SHIKAR, TRAVEL, AND NATURAL HISTORY 
NOTES. 


A SWARM OF LOCUSTS. 

Swarms of locusts are pretty common to most of us, but as this 
one has what I take to be somewhat of a peculiar history, I venture 
to put as much as cane to my notice on paper. 

This swarm was noticed first in the east of the Kumaon Division 
at the end of October fast, travelling westwards, It arrived in 
the Ballia valley (along which the cart road winds to Naini Tal) 
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on the 3rd of November, It remained in this valley until the end 
of January 1906, eating up the entire rabi crop of the villages and 
doing a certain amount of damage to the forest. The locusts 
seemed to travel up and down, being apparently stopped by the 
frosts, between the elevations +f 1,400' and 5,000’. T saw them 
myself at the higher elevations, having withstood a night of pretty 
severe frost, rising under the morning sun’s rays and flying at 
once down hill without leaving a dead one behind them. 

At the end of January a branch of the family forced the hills 
and took a line over Bhimtal, Bhawali, down the Ninglat valley, 
thence, spreading out, swept round the Chaubattia Ranikhet 
hill and passed on to the whcat fields of the upper Ramganga 
valley—in all, ina bee line, a flight of some 50 to 60 miles over hills 
and through some pretty severe frosts. Many were left behind as 
the main body advanced, but the damage they did was of little 
importance, The remainder soon started after the first Jot, but 


scattered Wemendously, visiting many small valleys on the southern 
stopes, crossing an 8,000’ ridge and disappeared to the north-east 
of Almora. 

Thave known a swarm go to the snows and return in fair 
numbers, but this swarm was finished off in the middle of February 
by a three days’ snowstorm. ven after this storm I saw a few 
still alive but in a very weal condition and unable to fly any dis- 
tance. I have seen none alive since the 12th of March, 

The damage done to the crops was heavy when they stayed 
any length of time. Wheat, barley, and rape eaten down more 
thar twice is practically a failvre and 60 days’ rice is being put in 
instead. The same eaten dow 1 once and even twice has recovered, 
Of course these crops were not higher than 9” when first attacked. 

Tho flora of the Ballia valley was also severely treated, but as 
many of the trees had dropped, or were dropping, their leaves, and 
as the summers’ growth was complete, the damage was not so 
much as might have been expected. OF the principal trees the Chir 
(Pinus longifolia) suffered most, the locusts eating at the base of 
the needies and dropping the longer parts on the ground. The oak 
(Q. incana) was hardly attacked at all, neither was the sal, 
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The following is an alphabetically arranged list of the trees 
attacked, some of course worse than others, and where deci- 
duous trees are mentioned the leaves before falling are referred to. 

Albizzia Lebbek, Bauhinia Vahlii, Berberis asiatica, Bachmeria 
rugulosa, Bridelia retusa, Cassia Fistula, Celtis australis, Cocculus 
laurifolius (to a limited extent only), Debregeasia bicolor, Eugenia 
Jambolana, Ficus religiosa, Ficus Roxburghii, Grewia laevigata and 
tiliefolia, Weptapleurum) venutosum, Maliotus — philippinensis, 
Murraya Konigii, The nettle, Olea glandulifera, Pinus longifolia, 
Rosa moschata, Rubus cllipticus, Zanthoxylum alatum. 

Those practically rejected were :— 

Bassia butyracea, Bombax malabaricum, Casearia graveolens, 
Ficus Cunia, Musa, Quercus incana, Shorea robusta, Terminalia 
belerica and tomentosa. 

Nant TAL: W. H. LOVEGROVE. 

24th March 1906. 


EXTRACTS FROM OFFICIAL PAPERS 


IMPROVEMENT IN [THE PAY OF THE ADMINISTRATIVE 
POSTS OF THE IMPERIAL BRANCH OF ‘THE 
VOREST SERVICK, 

We publish below for information a Resolution of the Govern- 
ment of India on the subject of an improvement in the emoluments 
drawn by the Inspector-General of Forests and Conservators of 
Forest, We regret that the Secretary of State was unable to 
accept 7 ¢ofo hte recommendations of the Government of India 
in this matter. Tt will be noted that the improvement in the 
allowances drawn no longer includes exchange compensation allow- 
ance or acting promotiin for privilege leave vacancies. 

Resolution ofthe Government of India, R.and A. Department, 
Circular No. 41°, dated Calcutta, the 28th March 1906. 

The Government of Tudia have for some time had under 
consideration the question of the grading and emoluments of the 
Imperial Branch of the Forest Service, and have arrived at the 
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conclusion that, in order to maintain its efficiency, it is necessary 

to take steps to improve the conditions of the service. With 

this object in view they hive obtained the sanction of the Secre- 

tary of State to the following enhanced rates of pay of the adminis- 
trative posts :-- 

(a) The pay of the Inspector-General of Forests will be 

Rs. 2,500 and that of the Chief Conservator, Burma, 


Rs. 2,150. 
(4; The pay of the three grades in the class of Conservator 
will be :— 
Rs. 
First grade oa «ss 1,900 
Second , 1,700 
Third 1,500 


The distribution of the total number of Conservators' posts 
among the grades will be equal, an excess of one falling 
in the second grade and an excess of two in the second 
and third grades. 

{e) Present and future holders of the appointments of 
Inspector-General of Forests, Chief Conservator and 
Conservator wil! not be entitled to receive exchange 
compensation a'lowance ; and in the case of Conserva- 
tors no acting promotion from grade to grade will be 
allowed for privilege leave vacancies, 

2. These rates of pay will have effect from the 11th February 
1906. 
J. WILSON, 
Secretary to the Government of India. 
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THE INDIAN FOREST RESEARCH INSTITUTE, 
Date tempore prosunt. 


We publish elsewhere a revent Resolution of the Government 
of India constituting an Indian Forest Research Institute. The 
idea of forming a central bureau or research station at which the 
numerous scientific ind economic problems which constantly pre- 
sent themselves to the executive officers of the service could be 
investigated is no new one to our readers and has been under 
the consideration of the Government of India for some time past. 
Tt will be remembered that the formation of such an institute was 
suggested in these columus in January 1905. "From the corres- 
pondence subsequently received on the subject, it became abund- 
antly evident that the time was not only ripe for such a departure 
but that the members of the Department from the lispector- 
General downward» had fully realised that without some such 
research institution :t would be impossible to make that economic 
and material progress towards efficiency which they had so much 


SS 
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at heart, The unanimity on this point was as pleasing as it was 
satisfactory, and to the Jasting credit of a rapidly developing 
branch of the Government service. 

Our previous article will have made our readers acquainted 
with the general aims and objects of the research bureaux 
attached to the Forest Services of other States and with the general 


lines upon which the research work is carried out, In India 


whilst the aims and objects of the newly created research 
institute will be analogous to those of other similar institutions, 
the lines upon which the work will be carried out will require 
to embrace a much wider field and to be carried on on a much 
broader basis owing to the immense diversity in the character 


and conditions of the forest: existing in the vast continent. We 


are ready to fully acknowledge the great value of the researches 
carried out, of theexperiments attempted with success, and of the 
deductions recorded thereirom by the scientific forest research 
bureaux of other countries, but, whilst giving to an acquaintance 
with these the full measure of importance it deserves, for no officer 
of a research institute should be without a thorough knowledge of 
the work going on in his own particular branch throughout the 
world, we would strongly emphasise the fact that we must not rest 
on the deductions recorded from experiments made in countries 


outside India as applicable in their entirety to this count In 


some instances they are so, or can be so modified as to be appli- 
cable, but in the vast majority of cases they are not. It is of litle 
use glossing over the fact that this point has not been sufficiently 
recognised in the past either in or out of the Departinent. We 


have been content to rest upon the facts taught us when students 


about German and French forests, facts based upon researches in 
those countries, and with cucleavouring to apply these to the Indian 
for 
absolutely futile in practice but has rather tended to harm, and 


sis, even in cases where their application has not only been 


certainly to stagnation, than otherwise. Can we say that 
there has been any advance at all commensurate with the period 
during which the Department has had charge of the forests of the 
country, in our knowledge of the sylvicniture of even the best 
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known and most valuable of our Indian trees? Most will agree as 
to the answer. Methoils of sylviculture in Europe as a rule are not 
applicable to India, although we are far from saying that valuable 
hints may not be gleaned by their study, We read a remark the 
other day in an American periodical anent the total absence of 
Indian forest literature. What has been the reason? If we go no 
further than the columius of this Magazine volume after volume will 
show us that our very education has been the stumbling block and 
edents in India, we have spent the years 
that are past in theorising and in futile efforts to apply the 
practices of Europe to the widely varying conditions of our vast 
forest areas in India, 

In this ever-recurring tread in the footsteps of instructors who. 
either had never been in an Indian forest or who had received 
their education from the hands of such the Department cannot 
divest itself of all the stigma which attaches to the man content to 
blindly follow in the lootsteps of his predecessor without attempt- 
ing some advance for the better. The extennating circumstances 
of heavy executive work and shorthandedness cannot be dealt 
with here noris it now necessary since we are about to turn 
anew leaf. But whilst in such directions as the study of syly! 
culture and the methods of growing our tree crops best adaptable 
to the conditions of the country, we have not, owing to the blind 
following of the precepts of arope, made that advance which 
could have been looked for after half a century of work ; there are 
other directions in which it has been quite impossible for the 
Departinent, through ils executive officers, to make any progress 
even of the smallest. The study of the injurious pests, both 
stry of the widely varying soils 
and 


that, following other p 


animal and vegetable, the chemi 
and of the extremely numerous minor products of the forests 
finally a knowledge of these minor products themselves have been 
quite beyond the power of the heavily worked executive officer 
to grapple with. No one but the specialist, the Forest Officer who 
having followed the ordinary educational course of his brother 
officers, has subsequently made a speciality of a particular branch 
of these forest sciences, can hope to obtain, after perhaps years 
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of patient observation, investigation and experiments, such an 
acquailance with his subject as to make his researches available 
from a practical and economic point of view to the Executive 
Officer. Owing to the recent enlightened action of the Government 
of India the Department will now have four officers each devot- 
ing himself to one of these special branches, and we foresee 
in the near future, and it may be written without hesitatiun or fear 
that the conviction will be found unjustifiable, that such an 
advance will be made in ou: knowledge of these subjects both in 
economic and scientific dir-ctions as will justify to the hilt the 
action of Government and the previous convictions of the Depart- 
ment as to the necessity of the present departure. 


The position of the Department with reference to the work 
in connection with the preparation of Working-Plans has of 
course differed from its attitude to the other branches. It 
was impossible on the one hand to frame Working-Plans for 
areas of forests of which «either the boundaries nor the con- 
tents were known, nor on the other, was it necessary to do so 
for areas from which, owing to inaccessibility or for other reasons, 
no extraction of the produce could be undertaken. Nearly a 
quarter of a century ago Dr. Schlich, when Inspector-General 
of Forests, obtained the Government of India’s sanction to the 
formation of the post of an [imperial Superintendent of Working- 
Plans, the post being held Ihy the Assistant Inspector-Genera! of 
Forests. The creation of this post has until within quite recent 
years proved sufficient to cope with the Working-Plans work, 
the increase in the number of plans framed being necessarily slow 
at first. The work has now, however, increased to such a degree 
that the arrangement introduced in 1884 has become quite inade- 
quate to cope with it. Also it has become essential that the 
Superintendent of Working Plans should be able to travel about 
the country and study the forests for which plans are being made. 
The Imperial Superintendent of Forest Working-Plans has now 
according|y been made int a separate post and attached to the 
Research Institute. In the words of the Government Resolution 
oldér of the post “will collect and collate statistics of the 
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results of forest management throughout India, which are provided 
by the control forms annually submitted to the Government 
of India, so that the valuable information required in the different 
provinces will be made available to the whole Department. In 
addition to this he will ass 


t the Inspector-General of Forests in 
the control at present exercised by the Government of India in 
the preparation of Working-Plans, performing in this matter the 
functions at present exercised by the Assistant Inspector-General 


of Forests. In order to render this assistance more effective 
and to remove a serious defect in the present system, he will 
visit the forests in which the Working-Plans are being prepared, 
and will record a note upun the local conditions of the forest for 
the information of the Inspector-General of Forests. A copy 
of this note will also be sent through the Conservator to the 
Local Government for information, and for any action they may 
care to take upon it.” 

In this brief review of the aims and objects of the new depar- 
ture we have endeavoured 10 put before the Department the work 
which lies before it and through it before the members of the 
Research Institute. We teel sure that we are but voicing the 


sentiments of the Service when we tender to the Govern- 
ment of India our sincere acknowledgements for one of the 
most important, economic and scientific departures which has 
been made since the creation of the Forest Department, and we 
have every confidence that the results achieved will fully justify 
the far-seeing statesmanship which has inaugurated the new 
policy. 

Crabbe’s lines would seem to be peculiarly appropriate to the 
present departure. 


“Fis good, ‘tis plensant through th’ advancing year, 
‘Yo see unnumbered growing forms appear ; 

What leafy-life from earth's broad bosom rise | 
What insect mycinds seek the summer skies ! 
What scaly tribes in every streamlet move ; 

What plumy people sing in every grove ! 

All with the year waked to life, delight and love, 
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‘Then names are good . for how without their aid, 
Is knowledge, gained hy man, to man conveyed ? 
But from that source shall all our pleasure flow ? 
Shall all our knowledg: he those names to know ? 
No! let us rather seek, in grove or field, 

What food for wonder, what for use they yield ; 
Some just remark fron: Natare’s people bring, 
And some new source of homage for her King. 


WAMU SUIY Un SU WILE UL HUMARE LOL HEL Ug. 
SCIENTIFIC PAPERS. 
ON SOME BAMBOOS IN MARTABAN SOUTH OF TOUNGOO ~ 
BETWEEN THE SALWIN AND STTANG RIVERS. 
BY SIR DIETRICH BRANDIS, K C.LE., F.R.S. 
i. 

From pp. 151—15§ of my report of 1881 it appears that 77a, 
Cophatostachyum pergracile is associated with teak in the Sinswé 
forests and in the Upper Salwin forests, on moist and not rocky 


ground, 

‘The most remarkable species in this part of Martaban is a 
large single-stemmed banthoo (IVabgai, Kar., Tabindaing, Burn, 
Manson No. 2) which is fully described on p. 1g of my Burma 
report of 1881. T found it (leaves only) covering extensive areas 
on the hills at the head waters of the Metharauk stream, as- 
cending in places to near the crest of the Buthiko range, as well 
as in the Sinswé forest of the Yunzalin valley. Manson found 
it in flower on the hills above Papun commonly growing in 
sheltered side-valleys, and he also reports it from the head waters 
of the Milin chaung, as far down as Hlagunbyo village. The 
culms are 4o—60 ft, long, the lower half naked, without branches, 
with white or pale yellow stripes, The internodes are 22—29 in, 
long, 244 —3 in. diam, walls 4—¥ in. thick. Thesheaths are firm 
with black hairs outside, 8 -13 in. long, gradually narrowing to 
an apex 2-~3 in. broad, blide often as long as sheath, with a broad 
undulating band at the base on both sides 

The flowers received «re all male and uot in good condition, 
the tender parts being monldy and mostly eaten by insects. The 
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spikelets are polished, lanceolate, sharply pointed 1—1 14 in. long, 
solitary or in lateral fascicles of 2—8 spikclets, supported by 
coriaceous, truncate sheath: 1—2 in. long. . Two basalt glumes are 
empty, then follow 4—5 flo-vering glumes with 21—25 longitudinal 


Fic, 8 —WanrGat, Kar.— a(x 7) Front view of flowering giume with 
the very short blunt transparent palea through which are 
faintly visibl: the anthers, seated on a fleshy torus. 
6 (x 18} Palca with the anthers on a fleshy torus, 
¢(x 27) Anther, bidentate at apex. 


nerves and few transvers. veins, The glumes are naked, not 
ciliate along the edges, the flowering glume is #, the palea 1 in. 
long. The palea is transparent, ciliate along the keels, with a 
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broad truncate top and ciliate apex. Anthers 6, bidentate at the 
tip, nearly sessile ona fleshy torus, no trace of lodicules. (Fig. 


. Ss 
S 
: SS 

~ 


FIG. 9 —MELOCANNA BAN BUSIOIDES, TRIN.—(X 60) Piece of leaf on 
the inner edg», showing on the edge a broad colourless 
band thickly set with fine hairs. One stout and 4 fine 
nerves with the bright bands of silica ceils between. 
Very faintly visible 2 transverse veins where they cross 
the band of silica cells (24 n. on Y inch ) 


8a, glume, palea and anthers. 4 palea and anthers. c. anther.) 
The leaves are 89 by 11 in, underside glaucous, with 
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very minute hairs, tecth (hairs) on both edges small. n 30 
on Ty in, 

Uatil fruit and fom. de flowers are obtained, the genus of this 
remarkable eééedain:; must remain uncertain, Unisexual 
flowers are known in several genera, this character therefore gives 
no indication, All species of Gigantochloa and Oxytenanthera 
known to me have pointed anthers. Of J€elocanna bambusoides 
the culm sheaths leaves and flowers are quite different. For the 
present therefore it muse continue to be known by the Karen 
name Vadgat. In“ Indian Trees,” p. 672, it is mentioned under 
Gigautochloa, to which zenus Mr. Gamble had referred it in his 
inonograph. 

Melocanna bambusoides (Muli, Beng.; Kayin wa, Burm.) the 
remarkable single-stemmed bamboo, with large pear-shaped, fleshy 
fruit, seeds without endosperm, forms large forests in the Lushai 
and Chittagong hills, in Avakan and on the Upper Chindwin, Tt 
is not fmpossible that it may be found in Martaban, and hence I 
think it useful to draw attention to some remarkable characters 
in the leaf, to which C.B  Smales first drew my attention, The 
end of the leaf is drawn out into a long point which below the tip 
has a bunch of long, fine hairs (Fig. tog). The inner edge is 
closely set with fine hairs on a broad colourless band (Vig. 9), 
while the outer edge has a few short teeth (thick-walled hairs) 
(Fig. 10 6). 

The figures here viven of the leaves of some bamboos may 


serve to illustrate a character which in many cases will be found 
useful, in order to identify bamboos of which leaves only are 
known. In some species the longitudinal nerves are close together, 
in others they are distant, Of the leaves here figured 7% ¢/nostach- 
gum tHelferi bas the nerves most distant, the specimen figured, 
18 on 4 in. Pseudostachyum polymorphous was 21 on V4 in, Melo- 
canna bambusotdes 24 and Phyllostachys sp. 33. It may be objected 
that broad leaves must necessarily have the lougitudinal nerves 
more distant than narrow leaves, and this view is apparently 
supported by the fact that the leaf here represented of Fecnostach- 


yum was 2 iv. and that of Phyllostachys only 34 in. wide. In broad 
B 
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Via, 16.0 MELOCANNA HAMEESOIDES, LRIN—@ (x 7) ‘Tip of leaf, 
showing thy long lincar hairy apex with a brush of long 
fine hairs. At the base 8 longitudinal nerves, of which 
3 only estend tu the apex. & (x 60) Picee on the outer 


edge, a few teeth (broad thick-walled hairs) on a colour- 
des: 


band. One stout and one fine nerve whh two 
Dright bunds of silica cells 
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Jeaves undoubtedly the longitudinal nerves are more oftet distant 
than in narrow leaves, but this by no means is the general rule. 
Leaves of drundinaria falerta V4 in. wide have 36 —4§ nerves on 
14 in, while those of 4. Falconeri of the same width bave 21-27 
and those of 4. /fooker'ana 21--24 nerves on 4 in. Leaves of 
Rambusa Tulda 1 in, wide have 30-43 nerves on 1 in., while 
leaves of #, khasiana of the same width have only 18—21. 
Attention to the nerves and transverse veins in the Jeaves will 


in many cases facilitate the study of bambsos in India. 

Returning from this digression to the single-stemmed bam}oos 
of Martaban [ wish to mention a species, whichas regards culm- 
sheaths and structure of leaf much resembles Oapdenanthera mac- 
rostachya of the hilis east of Shwegyin. This species | found on 
the 25th February 1880. covering large areas on the hills south 
of the Thank-ye-ghat river near the Tepu chaung, a feeder of the 
is exactly like that 


Vaukthawa stream, On the culm-sheath, whic 
figured on Gambie’s tal) §4is entered by me: Zubin daing Wa, 
Karen hills, February 1°80. This species is therefore truly single- 
stemmed and not loosely tufted. On p 1gt of my report of 
1881 this bamboo is mentioned with the remark that “the Taungya 
clearings had mostly giown up in bamboos and that the period 
allowed for the bamboo forest to grow up before it was cut again 
varies here from 7—15 years Specimens collected by Kurz 
Burma, without locality (156) are exactly like those collected on 
the Karen hills in 1880, 

ce single-stemmed bamboos in this part of 


To these two la 
Martaban should be adcled a third, found by me in the Upper 
Salwia forests in Marc: 1859 and described on p, 683 of “Indian 
Trees” with simple, stiff leafless branches on the lower nodes and 
small leaves. In 185. the Karens called it Ian. Manson 
gives ame or Waney as the Karen name of Orytenanthera 
nigrociliata. 

Finally [ wish to draw attention in connection with these to 
the single-stemmed bamboo of the Attaran forests, a full descrip- 
tion of which will be found on p. 683 of “Indian Trees.” This 
like the single-stemmed bamboo of the Yunzalin, I found in 1858 
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associated with teak (Attaran report, p. 165. Selections from the 
Records of the Government of India, XXXII, 1861). These four 
large single-stemmed bamboos of Tenasserim and Martaban must 
await further specimens, before they can receive systematic names. 

One of the bamboos kindly collected for me by Mr, Manson 
Tam entirely unable to identify. It was collected on the east 
side of the Sinswé reserve and the Karen name is given as Kanvazw. 
It is described (Manson No. 7—)as a dark-green, more or less 
glaucous hamhno, internodes 24-—30 in. long, and sometimes longer, 


diam. 2-214 


n., walls thin, Y in., nodes not prominent, undeveloped 
buds flat, oblique, pointed, with a crustaceous, fragile margin and 
a pair of smaller buds at the base. The culm-sheaths are firm, 
gin. long, top convex with elegantly plicate and fringed auricles 
on both sides of the broad blade, which is nearly as long as the 
sheath. The leaves are 12 by 1- 134 in. glaucous beneath, at the 
top of sheath the remain: of long bristles, nerves 33 on 4 in. 
Regarding the mode of growth nothing is said. The leaves 
resemble Oxytenanthera intcrostachya, but the internodes of this 
species are only 18 in. tong and the blade of culm-sheath is 
represented as short, triangular. The species of Bamdusea which 
have large auricles on the culm-sheaths as far as known to me 
have a short triangular blade. 

I do not apologise for having entered into such lengthy detail 
regarding the bamboos of Martaban. Teak in Burma is associated 
with bamboos and the correct treatment of teak to a great 
extent must be governed by a correct knowledge of the mode 
of growth and the requirements of the bamboos associated with 
it. The undergrowth of bamboos (Ayvathawng and Tix) in fire- 
protected forests of the Kadin bilin working circle, to which (fied. 
For, XXXII, 140, 505) Mr Troup, if 1 understand him correctly, 
ascribes the absence of teak seedlings in fire-protected areas, is a 
striking case in point. Troup 


states that they are not seedlings, 
hence the only explanation possible seems to be that the rhizome 
of these two densely tufted species, if protected against fire, throws 


out Jong underground branches, which produce this remarkable 
undergrowth, 
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It may be objected that of the 32 species mentioned here, 
only 13 are found associated with teak, es, Bambusa Tulda, 
polymorpha ; Thyrsostachys siamensis ; the four Oxytenantheras ; 
Dendrocalamus strictus, membranaceus, longispathus ; Cephalos 
tachyum pergractle; Waéged and the Attaran Zadbin dating. The 
study of the others, it may be said, is of no interest to foresters 
and may safely be left to Kotanists. My reply to this objection is 
that the life-history of all bamboos must be studied, in order 
correctly to understand the mode of growth and requirements of 
those species, which are habitually associated with teak. Hence 
J think 1 was justified in giving an account, as far as f was able, of 
all species known to me from Martaban. A knowledge of species 
is indispensable before the study of their life-history can be 
attempted. 

The drawings, which illustrate this paper, are by Mr. F. W. 
Rolfe, youngest son of the distinguished Botanist, R. A. Rolfe, 
Assistant at the Royal Boranic Gardens, Kew. 

Kew. February 1905. 


ORIGINAL ARTICLES. 


THE AMERICAN FOREST RESERVES, 


SUPERVISOR, UNIFED STATES 


BY CHARLES H. SHINN, FORFS 
FORKST SERVICE, 

Some time ago (in August, 1903) | wrote to the Judian 
Forester giving a glimps: of the life of a Head Ranger in the 
Sierra Nevada Mountains. To those who were able to read 
between the lines, [ suspect that even this brief glimpse raised 
many doubts as to whether we Americans had yet learned how to 
handle our forestal resources, But since that time a great many 
things have happened, a] interesting to fellow workers and full of 
promise for the future. 

A year ago Jast January I was in Washington to attend a 
Forest Convention, and witnessed the transfer of the Forest 
Reserves of the United States from the control of the Department 
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of the Interior to that of the: Department of Agriculture. This 
transfer has already proved ty be one of the most successful pieces 
of constructive forest legisiition ever passcd by the American 
Congress. It put Mr. Gifford Pinchot, with his trained hody of 
foresters and a well-equipped central office, in entire control. ‘The 


immediate result was that in the shortest possible time the whole 
thing was reorganized from Lottom to top, the “weaklings” were 
weeded out, new blood came in, and actual forestry, for the first 
time, had its opportunity. In fact as well as in name, the Bureau 
of Forestry became the Fore-t Service of the United States. 

The date when the actual transfer was made was February 
Ist, 1905, only fourteen months ago. Since then all of the old 
reserves have been reorganized (they numbered fifty-four in 1902, 
comprising about 60,000,000 acres); many new ones have been 
created ; additions of considvrable size have been made to old 
reserves ; competent inspectors are examining large areas with a 
comprehen- 


view to securing yet more re-erves in the near futur 
» and the work is 


sive new legislation is now before Congre 
everywhere taking strong hold upon public affairs, 

The growth of the forest idea in America has been extremely 
slow, as might have been expected where such vast areas of 
seemingly inexhaustible coniferous and hardwood forests existed. 
Public interest was with difficulty stirred, and soon settled back. 
Many capable men tried to arouse the nation to the importance of 
forestry, but all that came of it was a mass of reports, memorials, 
resolutions and a few fragmentary Jaws. Between 1817 and 1858, 
Congress reserved certain tracts, in all 244,452 acres, in Alabama, 
Louisiana and Mississippi, in order to secure liveoak and cedar for 
naval construction. Then cime the war between the States, and 
the age of ironclads, and hardwood reserves were abandoned. The 
Commissioner of Agriculture, however, continued to compile 
reports upon forestry, In 1877, for instance, Dr. Franklin B. 
Hough made a special repor! of 650 pages. In 1882. Division of 
Forestry was established, and under successive administrations 
this reporlanaking system recessarily continued. In 1882. also 
the American Forestry Cougress was organized, and from this 
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developed the American Forest Association which has been one of 


the most important factors in shaping public opinion, {n 1882 


also, the American Journal of Forestry was established. 

Thus matters moved on slowly, steadily, after the manner of 
republics, while a few workers, such as Hough and Fernow were 
hammering away at the thick shell of indifference. By 189% the 
furest work of the United States was still mere report work and 
still a" Di 
clerks and subordinates and only two professional foresters, Tt 


jon”; it cinployed eleven persons, six of whom were 


was still an office withe ut any field work worth mention. 

This carries us over eighty-one years since Congress 
attempted to create Purest Reserves among the oaks of the south, 
and yet American fore-try had not taken hold of the task, But 
by that time the Jealers were in the service, or ready for it, and 
the next seven years witnessed a marvellous change. [In July 1904 
the “Di 
with 821 employés, 15 of whom were professional foresters. Field 


sion” of 1898. with its eleven men, had become a “ Bureau” 


work of excellent quahty was being carried on in twenty-seven 
States and Territories. Nearly a million acres of private wood- 
lands and forests were being managed under the advice of the 
Bureau, and the demands for more of this kind of work were 
jmmense. A Forest School had been established at Yale; a 
science and a literaturs of American forestry had been created and 
had interested the public, so that grazicrs, lumbermen, railroad 
owners, clubs, conventions and all kinds of z 
enlightened in a thousand ways in regard to the meaning of 
forestry, ‘the whole field of action, by the leadership of a few 


sociations were being 


capable men, was transferred from the desks to the forests. Better 
than all cise, the Burcau of Forestry bad fitted itself in these 
creative years to take administrative charge of the forest reserves, 
which had meanwhile grown up in the Land Office. 

Secretary Wilson in his report for 1905, estimates the present 
value of the forest reserves at 8250,000,000, and says that they are 
being administered at a cost of Jess than one-third of one per cent 
per annum, {t is evivent from a careful and conservative survey of 
the American field that the fifty-four reserves containing sixty-two 
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million acres of land which the Land Office formerly controlled 


will eventually develop into a perfected system including many 
Appalachian fores 


s from Georvia to New Hampshire and hundreds 
of aveas chiefly designed to pretect the sources of water supply 
and to prevent grazing lands from being overstocked, in addition 
to pure forest reserves. If the management of the reserves con- 
tinues to display the admirable qualities of energy, foresight and 
“ plain horse sense” hitherto manifested, the time may come when 
the “ American system” includes five or six hundred reserves 
covering three or four hundred million acres, while a Secretary of 
Forests and Waters sits in the President's Cabinet. The sixty- 
two million reserve acies of July 1904, grew by July 1g05 to more 
than 85,000,000 acres, a gain of over thirty-seven per cent, and 
although future reserves will often be small, the field force is 
constantly discovering useful territory. 


‘The bulk of the addition: since February 1905 have been 
made in California, and the latest Reserve map shows to what a 
great extent forestry is certain to shape the social and industrial 
future of this immensely rich state whose area is about G9,800,000 
acres, including lowlands, uplands, deserts, alpine peaks, rich valleys 
and varied climates from Norvegian to Italian. In Parks and 
Reserves California now contains about twenty million aeres thus 
set apart for forestry, for game preserves, for tourists, and, in brief, 
. The “Use Book ” tells the men of the service to 
administer their areas for the “greatest good to the greatest 
number,” and that is 


for public us 


a high ideal to follow. 
Timber sales are under way in nearly all the California 


reserves, under trained inspectors and technical as 


stants, with 
students from the forest schools and forest rangers to do the survey- 
ing, scaling, marking, etc. Miiny of the seasoned rangers have 
been promoted “ for excellent work ” and some of them are now in 
charge of reserves of their own, The whole American forest force 


has been put under the Civil Service system and examinations are 


held at stated periods for rangers and supervisors, 
The special need of California at present is for some kind of 
a Forest High School where forest guards and rangers of fair 
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common school education can profitably spend successive winters, 
fitting themselves for promotion, Without this, some of our most 
capable mountaineers, quiet, unselfish, unconquerable men, are 
woefully handicapped for the growing requirements of the service 
whose demand for men ‘ar outruns the supply from the forest 
courses of our universities. 

In our work, distant though we are from India, we often 
gather inspiration and a iultitude of administrative suggestions 
from your own great forest service. As we climb our Sierras we 
only get glimpses of pumis or wolverenes instead of your noble 
felidie; we deai only witl Basque sheep-trespassers, with isolated 
half-crazed hermits of the wilderness, with Mono and Chowchilla 
American Indians, with wandering trappers, hunters and prospec- 
tors —instead of with you picturesque and muititudinous primitive 
peoples. But still we feel that there is a true fellowship, some- 
what more, somewhat deeper than that which generally unites 
foresters, for Californian. Rave gathered much from the Indian 
Forest Service, and as yvars pass will doubtless gather more than 
ever before. 


TYPES OF FO!.EST REST-HOUSES IN INDIA. 
Il, —BURMA ANDTHE UNETED PROVINCES. 
RY 'IHE HONORARY EDITOR, 


In the February issue of the Zzdian Lorester we commented 
on the great disparity in comfort and healthiness of the rest- 
houses built by the Fore t Department in different parts of India. 
Tn that number we show:d pictorial representations of three rest- 
houses of the type to be found in the Naini Tal, Dehra Dun 
and Kheri Divisions of the United Provinces. We here reproduce, 
through the kindness of Mr. F. A. Leete, examples of two 
rest-houses of the Bahraizh Division of these Provinces and two of 
the type to be found in the Minbu Division of Upper Burma. 
The startling difference between what is considered essential to 
ensure the comfort and Lealth of the Controfling Staff whilst on 
tour in the one province when contrasted with that provided in the 
other speaks for itself. 
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When it is remembered that Burma gave a net surplus of 
Rs. §5,13,000 for the year 1904-05 and that its climate throughout 
the year is far inferior to that of the United Provinces, it is difficult 
to consider that the present ~tate of affairs in the former Province is 
satisfactory, or that it reflect. credit upon those responsible. That 
it has been due in great measure to the fact that the majority of 
the Burma officers joined the service in Burma and consequently 
have had no opportunity of seeing for themselves or ascertaining 
from others how things were done in the more go-a-head and up- 
to-date Provinces of India my be adduced as one reason for the 
present want to accommodation, Men took things as they found 
them and apparently made nv effort to have them different. Within 
recent years, however, the transfer of a number of officers from 
India to Burma would seem to open out a hope that this condition 
of things will not be suffered to continue, In response to a request 
Mr. F. A. Leete, now in charge of the Minbu Forest Division in 
Upper Burma, has very kin ly sent us the photographs we show 


in this number and has giver the following notes about them :— 

Plates XX and XNIP exhibit two rest-houses in the Bahraich 
Division, They are both built of pucca bricks set in mud mortar 
and jime-plastered inside und out. Plate XX has one large and 
two small rooms and two hath-rooms and cost Rs. 2,000. Plate 
XXIL two large and two small rooms, each of the latter with a 
bath-room, It cost Rs. 2,609. 


With reference to the huts, both in Minbu, Mr. Leete writes 
as follows :-— 

“Plates XX{ and XXI{{ may speak for themselves; Rs. 50 
for either would leave a contractor a fair margin of profit. Plate 
XXIII is not a‘ forest’ house, Ze., not built by the Forest Depart- 
ment, but it is a very fair average of what Forest Department houses 
are like. Nine-tenths of the camping in Minbu is in huts of this 
description. Nevertheless when my predecessor drew up @ pre- 
liminary report in 1904 for a working plan for the Magwe half of 
the division he remarked : * Buildings are sufficient for the present 
as there are many Bombay -Burma Corporation huts (7és), besides 
the buildings belonging to the Forest Department.’ 
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“The buildings referred to are nearly all of the style shown 
in the photographs (both Morest Department and Bombay-Burma). 

“Tn the whole division there is one house that cost Rs. 1,000, 
one of Rs. 800 and three of Rs. 400. All the rest are of the Rs. 50 
type. 

“ Needless to state my predecessor had had no service in India: 
Fortunately there was timc to change the preliminary working plan 
report and so it was done. 

“The building of more houses of the Rs, 1,000 to Rs, 1,300 
type was started, and it is hoped that the present rate of two to 
three new houses a year will continue for a long time to come.” 

We have ourselves, during a tour in Burma, occupied huts of 
the type shown by Mr. Leete both in the Katha, Tharrawaddy and 
Ataran Divisions. It is often advisable to wear a fepd during the 
hotter portion of the day in these “ rest-houses ” so sparing has the 
contractor found it necessary to be, with the munificent funds at his 
disposal, with the materials of which the apology for a roof is 
composed, 

It is perhaps needless to remark that with such accommodation 
in which to pass the greater part of the year the health of the 
Burma Forest Officers is far from good, nor can it be a matter for 
surprise if enthusiasm and energy are sapped and undermined 
by such unnecessary hardships and exposure. 


REVIEWS AND TRANSLATIONS. 
THE, FORESTER. 
By Joan Niseer, D. Gc. 
IL. 


PART V.—THE MANAGEMUNT AND VALUATION OF WOODLANDS, 


The management of a forest varies with the object it is desired 
to attain. Dr, Nisbet's work is primarily intended for the use 
of land owners and land agents whe will ordinarily desire to obtain 
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the largest return on the cipital invested, and the working of the 
forest with due regard to its continued maintenance will generally 
be arranged to this end. In the case of State forests, such as our 
Indian forests, however, the sole object with which these are ad- 
ministered is usually the public benefit, the legitimate demands for 
forest produce of the peaple, more specially those in the vicinity 
of the State forests, have lo be fully provided for, the public as a 
whole benefiting by whatcver surplus revenue may be obtained. 

After dealing at length with the theoretical principles of 
woodland management, Dr. Nisbet treats of the measurement 
of timber crops, and then proceeds to explain the formation of 
working-plans, or the pra: tical application of the theoretical prin- 
ciples which he has previously discussed. 

As he justly remac’ 
tract of woodland to be managed economically, and for the pro- 


“It is hardly possible for any large 


ductivity of the soil to be fully utilised, unless the management is 
regulated according to a working-plan.” It is to be hoped that 
the publication of Dr. Nisbet's work will lead to the more systematic 
management, by means of carefully prepared working-plans, of 
many of the larger woodlunds in Great Britain. A useful chapter 
on book-keeping on woodland estates and a chapter dealing with 
the valuation of woodlands, with appendices, giving amongst other 
things, average yield tables for scots pine, spruce, beech and oak 
in Germany which should prove very useful, conclude Part V. 


PART VI--THE UlILISATION OF WOODLAND PRODUCE, 


This part deals with the technical properties, practical uses 
and market value of timber, the harvesting and sale of woodland 
prodace, the transport of timber by land and water, the preservation 
of timber, various industrie: 


such as the manufacture of wood pulp, 
charcoal burning, resin tapping, and saw mills are described and a 
nate on grazing in woodl.nds and on leaf fodder is given. 

For varions reasons, the chief of which is perhaps the want of 
sufficiently skilled and intelligent labour, European methods for 
the harvesting of timber are, in most cases, impracticable of 
adoption in India, and it is generally found necessary very largely 
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to utilise, whilst improving is far as possible, the native methods 
of felling timber, ete. So also in the matter of transport local 
methods have to be mostly adhered to, and in some cases, «, 
the use of elephants for the es traction of timber from the forests in 
Burma, the methods in force «ould hardly, in any circumstances, be 
replaced by European appliauces, 

The preservation of timber by various processes is discussed 
at length ; so far, in India, the various experiments that have 
been made in this direction have not yielded very satisfactory 
results, but the information that is bronght together in. the chapter 
on this subject should prove of considerable use for reference. In 
discussing the outturn of the saw mills belonging to the Sierra 
Flume and Lumber Company (page 526) it is stated that the mills 
“have an annual output of 16 million metres of boards (575 
millions of cubic feet) which represents exactly half of the annual 
outturn from the State of Oregon (1888),” 

What js exactly meant by the expression “ metres of boards” 
is not clear. The standard unit af Inmber measurement in 
America is the “ board foot,” 1 “ board foot” being the:contents of 
aboard 1 foot square and t inch thick; the term metre board 
perhaps means the contents of a board 1 metre square and 1 inch 
thick the cubic contents of which js something less than a cubic 
foot ; the outturn would therefore be between 14 and 15 million 
cubic feet instead of 575 millions. Moreover this latter figure, if 
correct, would mean an outturn of nearly 2 million cubic feet a 
working day, which seems in: redible. 

Dr. Nisbet is to be congratulated on having produced a work 
that cannot fail to be of the :reatest use to all who are interested 
in forestry, more especially those who wish to introduce more 
systematic methods of matagement into the working of their 
forests and woodlands; and ‘t should serve further to stimulate 
the interest in forestry that has in recent years been evinced in 
Great Britain. 


M. HILL. 


SHIKAR, TRAVEL, AND NATURAL HISTORY 
NOTES. 
CAVE DEPOSITS IN KASHMIR, 

During the year 1905 a cave, in a small valley locally known 
as Imselwara, was explored by the writer and Mr, Allen 
Campbell of the Kashmir State Railway Survey. ‘This cave lad 
been known to the writer for some years, Two explorations 
were made, but owing to the lack of proper instruments no real 
excavation was carried oat. This year it is hoped that H. H. 
The Maharajah Sahil of Jammu and Kashmir will kindly pro- 
vide funds to carry cut systematic working, etc. under the 
management of the writer, As far as is known at present the 
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cave is formed by a ridge of calcareous sandstone blocking up 
the outlet of a small nalla. The formation appears to belong to 
the Zanskar system and consisis of an intrusion of blue limestone, 
mingled with sandstone, in the Amygdaloidal ‘Trap system of 


the Panjal Series. The cave is water worn and has been formed 
by the melting snow which collects in the basin above the cave. 
During the summer the latter is practically dry. The cave is 
situated about 800 feet above the level of the Woolar Lake. 
There are two entrances to this cave. The main one is very 
large, but is blocked by a fall from the roof; until this has been 
cleared away nothing can be done here, The secondary cave is 
an offshoot from the main one, and although very much smaller is 
about five times the length. It was in this small cave that the 
bone deposits mentioned below were discovered. The cave consists 


of a Jong and tortuous passage with two chambers in it which have 
to be reached by actually crawling or rather worming oneself along. 
An outlet was discovered at the other end, but owing to the 
débris of wood, etc. which have been washed down a small crater- 
like depression, it was not possivle to follow the cave further on. 
Various discoveries of bones have been made, At present these are 
confined to portions of the skel:tons of — 

(1) Cervus aristotelis o1 the sambur 

(2) Sus scropha or the European pig ; 

(3) The teeth of an, at present, unknown antelope ; 

(4) A tush of a bear, al present not identified. 

‘These bones were found in the wall of the cave from 4 
to 6 feet above the present cave bed level, and they are but 
a very small quota of what will be discovered when proper 
excavations are made which will be done systematically. The 
remains are probably about the same age as those found at Billa 
Surgam in Karnal, Tt is hope | that a full report will be made 
this year in the autumn as the Director of the Geological Sucvey, 
Mr. Holland, F.R.S., has very kindly offered to have any remains 


identified, 
KF. RApCLIE 


April 20th, 1906. Kashnur State Forest Dept. 
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EXTRACTS FROM OFFICIAL PAPERS. 


CREATION OF AN IMPERIAL FOREST RESEARCH 
INSTITUTE ANY) COLLEGE AT DEHRA DUN, 
Ctreniar No. 11—166-2-F, 
GOVERNMENT oF INDIA. 
DEPARTMENT OF REVENUE AND AGRICULTURE. 


FORESTS. 


Simla, the sth June 19ob, 


RESOLUTION. 


The Government of [India have had under consideration the 
desirability of making better provision for scientific research in 
connection with Indian forests. They cordially acknowledge that 
the work of the Forest Department has been characterised by 
marked and progressive evelopment, which has resulted in an 
improved condition of the standing timber and in a satisfactory 
increase in the net revenue: derived by the State from its forests, 
while due regard has been paid to the interests and needs of the 
population residing in their neighbourhood and to the requirements 
of the future. The energies of the Department have, however, 
hitherto been largely confined to the practical management of the 
forests under its charge, and comparatively little attention has 
been directed to the work of research, which has been pursued 
with such beneficial results in other countries. In order therefore 
to provide a staff of experts who will be in a position to devote a 
large proportion of their time to the prosecution of scientific 


research connected with forest produce, as well as to give the best 
available training to candidates for the Forest Services both of 
British India and of the Native States, they have, with the sanction 
of the Secretary of State, decided to raise the status of the existing 
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Imperial Forest School at Dehra Dun and to add to its staff. 
The School will now be known as the [mperial Forest Research 
Institute and College, and the staff will include six officers of the 
Imperial Service, holding the following posts :— 

@) An Imperial Sylviculturist, who will make sylviculture 
his special study. 

(#) An Imperial Superintendent of Forest Working-Plans 
who will collect and collate the statistics of the 
results of forest management throughout India, which 
ave provided }y the control forms annually submitted 
to the Government of India, so that the valuable 
information acquired in the different Provinces wif 
be made available to the whole Department. In 
addition to this he will assist the Inspector-General 
of Forests in the control at present exercised by the 
Government of India in the preparation of Working- 
Plans, performing in this matter the functions at 
present exercised by the Assistant Inspector-General 
of Forests, In order to render this assistance more | 
effective, and to remove a serious defect in the 
present system, he will visit forests in which Working- 
Plans are being prepared, and will record a note 
upon the local conditions of the forest for the 
information of the Inspector-General of Forests. A 
copy of this note will also be sent through the 
Conservator to the Local Government for information, 
and for any action that they may care to take upon it. 

(7) Av Imperial lorest Zoologist, whose chief duty will 
be to investivate the damage caused by insects and 
other pests, and to suggest remedial measures, 

(#v) An Imperial Forest Botanist, wha will study the 
botany of forest plants, the diseases of trees, and the 
distribution of species. 

(v) An Imperial Forest Chemist, who will investigate the 
chemical properties of the soils and of the produce of 
forest. 
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(vz) An Imperial Forest Economist, who will make a 
special study of the best methods of rendering forest 
produce of all kinds available at the smallest cost to 
consumers, ind who will keep in touch with the 
commerce of India with the view of fostering and 
meeting the demand for forest products. 

2. These officers, in addition to their research work, will each 
deliver a course of lectures on his special subject at the College, 
and take part in the training of the students ; but the educational 
work will be mainly carricd on by the Assistant Instructors, who, 
besides their duties in the class-room, will be in personal charge 
of the students out of lecture-hours and during practical training 
in the forests. They will be four in number, and will usually be 
selected from the Provincial Forest Service. 

3. One of the Imperial Officers, who will ordinarily be a 
Conservator of Forests, will, in addition tu his other duties, bold the 
post of Principal. The members of the staff, who will be seconded 
on their respective lists, will draw the pay, substantive or officiat- 
ing, to which they are entitled on those lists, together with the 
following local allowances :— 


Rs, 
Per 
mengem 
The Principal Pe 2, 200 
‘The other Imperiat Offivers 150 
The Assistant Tnstrnetors te ins wor 


J. WILSON, 
Secretary to the Government of India, 
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WORKING PLANS FOR CANTONMENT FORESTS. 


In several parts of the country the boundaries of the Military 
Cantonments enclose an area of considerable extent. This land 
was originally taken up either to allow fur a subsequent increase 
in the stcength of the G.urison, to prevent the encroachment of 
bazars or to provide space for grazing, ete. In many cases the 
Military Cantonment included enforested areas which have since 
been entirely cut out, a process often followed by denudation and 
erosion which has at lenmsth the permanence of the Cantonment. 
A typical example of this is the Jelapahar and Katapahar 
Cantonment above Darjeeling, now being replanted by the Forest 
Department. Other Cantonments on the other hand still contain 
considerable and valuable areas of forest within their boundaries, 
but these are in many «ases yapidly disappearing owing to the 
absence of any trained supervision for their conservation or pro- 
fessional knowledge on the part of those responsible for their 
protection, That the need of affarding proper protection to such 
areas is an urgent one needs no insistence upon here. A know- 
ledge of the real meaning of forest conservancy is becoming so 
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general that it is fully recognised that it is impossible for 
indiscriminate hacking or unlimited grazing to continue indefinite- 
ly in a forest without that forest entirely disappearing and in most 
¢ 


s leaving behind it a bare desert ar at most a crop of useless 


serub jungle or coarse unpalatable grass In the cases where 
heavy grazing by goats and camels is allowed lo continue uncheck- 
ed even these latter will disappear, leaving a desert where once a 
well-wooded countryside had been. 

The question of protecting and properly looking after the 
Cantonment Forests in Inia has received the attention of the 
present indefatigable Commander-in-Chief in India, and we under- 
stand that Lord Kitchener has asked for Working Plans to be 
drawn up for such forests throughout the country. 


This demand is an interesting one in view of the recent issue 
ofa small pamphlet in America eutitled © A Worki 
the Forest Reservation of the United States Milit: 
Army Post at West Point, New York.” This plan was prepared 
on the recommendation of the Superintendent of the Military 
Academy that the lands of the reservation should be placed under 
systematic management. The plan drawn up, Mr. Pinchot writes, 
was adopted exactly in accordance with the text. This  satisfac- 
than as most 
complimentary to the United States Forest Service, when it is 
remembered that in these cases there 


g Plan for 


y Academy 


tory state of affairs cannot he looked on otherwi: 


re inevitably so many: 
interests, often somewhat antagonistic, involved. We propose 
here to briefly glance at this plan in the belief that the information 
may be of considerable use to those responsible for Cantonment 
Forests in India, 

An examination of the land at West Point showed that the 
greater part of it would always be more valuable for the production 
of wooed erops than for any ether purpose, 

The forest had suffered the usual mismanagement of all 
timber lands not under regular professional conservation, Most 
of the area had been cut in Revolutionary times. Until about 
1875 cuttings in the second crop were made at irregular intervals. 
Since then no regular cutting had been allowed. An occasional 
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tree was cut for special uses, but the character of the forest had not 
been changed thereby, ‘The more accessible parts were cut over 
first, and in consequence those areas nearer the Post are the oldest 
and best. Only a very few small areas have escaped cutting and 
these occur in the deep ravines, where the cost of getting out the 
timber was too great to make the operation profitable. 

The first concern of the preparers of the plan was to ensure 
the future protection of the forest. It is absolutely necessary that 
all fires be kept out of this forest. Otherwise it wifl be useless 
to attempt an improvement of the present conditions. Ground 


fires are the direct cause of the scant, dry soil, the absence of 
seedling reproduction, the unhealthiness of the trees, and the 
deplorable sylvicultural condition of this reservation. 

There is hardly 100 acres on the whole tract that has not 
been burned over within the last ten years. One-fourth of the 
area is burned over annually. They have been only ground fires, 
to be sure, which burn up the dead litter, but their recurrence year 
after year has made each season’s fires more harmful than the 
st, inasmuch as the trees have gradually been debilitated and 
less able to resist injury. Large scars are burned into the trunks 
and roots, and each year grow larger, until finally the tree dies 
and adds fuel to the next fire’s flames. 

The loss of the trees actually burned, however, does not 


compare with the loss in productive capacity which the soil 
sustains. The loss is two-fold : first, directly, in the burning of the 
humus and the humus-making vegetable matter, and second, 
indirectly, in destroying the ground cover, underbrush, and leaves 
which protect the soil from the drying winds and the sun. Now 
hunius has a gr 


at capacity for taking and holding water, thereby 
acling as a sponge-reservoir and lessening the total surface eva- 
poration and waste of moisture, Further, the organic compounds 
of nitrogen formed by the decomposition of litter are the chief 
source of supply to the tree; and when leaves and forest litter are 
burned, all the nitrogen :which is the most important factor as a 
food material) is volatilised and passes off in gaseous form. Another 
serious result is the loss of carbonic acid. While the atmosphere 
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itself contains enough carbenic acid to keep the trees alive, 
they must look to the soil for nearly half of the supply needed 
for their best development With the supply of nitrogen and 
carbonic acid cut off, itis readily understood why a forest soon 
reaches the condition at present prevailing on much of the West 
Point tract. The humus also acts as a seedbed for the germina- 
tion and growth of seed, and without it satisfactory seedling 
reproduction cannot be expected, These conclusions are all 
shown plainly by the difference in condition between forest areas 
which have been frequently burned over, and those which have 
not. 

The prevention of these fires is one of the most difficult prob- 
lems confronting the forest administration They occur in the 
spring before the trees have put out their leaves, and in the 
autumn when the ground litter and leaves of the fall before are 
thoroughly dry, Matches and lighted cigars thrown upon the 
ground, it is believed, start most of the fires. The inhabitants in 
and about West Point have no appreciation of tke damage done, 
and are therefore very careless in this respect. Little notice is 
taken of small fires until they reach the uncontrollable stage, which, 
if there is any wind, occurs within an hour after starting. 

It is almost incredible how rapidly a smail fire, started per- 
haps by a cast-away cigar, match or hot asbes from a pipe, spreads, 
throwing out sparks, which are blown by the wind to exposed 
situations and give rise to fre-h fires. Fifteen such fires were start- 
ed in one afternoon in May 1903, at least half of which were in 
full swing before any organised fight was made against them, In 
view of these facts itis evident that a regular organised force 
from the Post must be established which, during the dangerous 
season, will be available for immediate duty under the direction of 
the woods-foreman, whenever occasion demands. 

The effectiveness of fire lines, even when not previously cleaned 
out, was well shown in the fire mentioned. Back fires were started 
from the reads towards the approaching fires, and in this way two 
or three men were able to effectually check a fire that forty men 
could not have stamped out in the old way. Wherever the roads 
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were wide enough and clear of debris, one man to patrol the road 
and stamp out sparks jumping across was sufficient. The ordi- 
nary bran gunny-sack was found to be the most effective weapon 
for sparks and small fires. With proper precautions these small 
fires should never occur, but if they do, they should be extinguished 
at once. 

This reservation is peculiarly fortunate in having always at 
hand a large body of able men, under splendid discipline, for 
occasional immediate service or for regular patrol. A protective 
service is possible here, which in a private forest would be out of 
the question. 

The proposals for the present treatment are of considerable 
interest. It is laid down that improvement fellings will be adopted 
preliminary to the introduction of the regular system of regener- 
ation by progressive fellings. For the first ten years all the 
fellings will be of the improvement order from which a large 
financial return cannot be expected, At the end of the ten years’ 
period, however, the forest should be in such a condition that a 
well-defined and consecutive series of cuttings yielding a sure 
and definite income may be instituted. 

The methods of treatment to be used are set forth in the 
description of the forest types. These methods may be classified 
under three heads: first and most important, improvement cutting ; 
second, improvement cutting and underplanting; and third, 
reproduction cutting. 


Improvement cutting consists in the removal of inferior and 
unlikely trees, which are crowding and impairing the growth of 
more valuable ones. Thc trees removed are usually those receiv- 
ing little or no direct sunlight and are therefore inferior in develop- 
ment to the dominant trees, Their removal gives space for the 
crowns of the other trees to spread, admits more light to the lower 
parts of the crowns, and «oncentrates the soil nourishment upon 
the trees which are tu coinpose the permanent crop. When the 
dominant tree is of a distinctly undesirable species or is straggling 
or crooked, and there is a promising tree of a more desirable 
species under it, the former should be removed. The amount to 
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be cut in improvement cuttings, including dead and unhealthy 
trees, will average from Io to 30 per cent. 

The second class of treatment, improvement cutting aud under- 
planting, will be used on those portions where the removal of all 
diseased and unlikely trees would result in serious exposure of the 
soil. The dead and dying trees will be taken first, and the 
diseased and unlikely trees removed only as fast as is possible 
without injury to the soil « nditions, Wherever these cuttings leave 
openings in the forest cover, it is proposed to sow broad leaved 
seed on the better soils of the lower situations, and to plant two 
year old conifer seedlings on the poorer soils of the higher and 
more exposed situations, The total amount removed will vary 
in accordance with the condition of the soil and the amount of 
diseased timber in the crops. It must be understood that on 
nearly all of this area the future welfare of the forest requires 
restocking by seedlings rather than by coppice. For this reason an 
attempt will be made to provide for and protect natural seedling 
reproduction in which respect the operation partakes of the nature 
of a reproduction cutting, 

The third class, reproduction cuttings, will be begun on only a 
small part of the reservation during the period of this working pian. 
Bat after the improvement cuttings have been completed, reproduc- 
tion cuttings will be made, The object of the reproduction cut- 


tings is to gradually remove the mature trees in such a way that 
seedling reproduction of desirable species may be secured and 
protected. The first cutting is fairly heavy and aims to stimulate 
reproduction, Cuttings are made thereafter, at intervals of 10 to 
20 years, according to the demands of the young crops for light 
and protection, until ail thy: old crop has been removed, At the 
end of the cutting period the small areas which have not been 
seeded by the parent trees are restocked by planting. 

In all three classes of treatment, it is absolutely necessary 
that all the trees to be removed should be selected and properly 
marked by the forester, since the success or failure of the work 
depends very largely on the proper selection of the trees to be 
taken out. It will be necessary to treat each situation as an 
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individual and distinct problem, and provide such treatment as its 
particular condition demands. 

The following general principles will govern the cutting — 

i. Clear cutting will not be resorted to on any part of the 
reservation, 

2. All dead and fallen timber, and all unhealthy trees shall be 
removed as soon as the operation is financially possible. 

3. Preference in marking for cuttings shall be given to species 
which thrive best and promise to make the most valuable trees on 
the particular situation in which they are growing. 

4. Trees over 12 inches in diameter shall be felled and cut 
up into lengths with a sau. 

5. Particular care shall be used in felling to do no unnecessary 
damage to young growth, 

6. Stumps shall be cut as low as possible. 

7. Timber of a size and quality useful for lumber, poles, piles, 
posts and sleepers shall be saved for those purposes and cut into 
proper dimensions ; and the remainder shall be cut into 4 foot 
lengths for cordwood, 

8. Branches under one and one-half inches in diameter shall 
be piled and burned. 

g. Cordwood shail be stacked in the woods when felled and 
hauled out on the snow. 

10, All trees to be r. moved shall be inarked distinctly with a 
marking hatchet on the stump and on the bole 3 or 4 feet up; and 
rigid inspection of the stumps shall be made after a cutting to 
ascertain if they all bear the forester’s regular mark. 

it, The amount of timber taken from each type in each com- 
partinent shall be recorded in a book provided for the purpose, 

It has been for some time past the earnest desire of the 
Government of India that all reckless cutting in unprotected 


forests, the firing of such forests, over-grazing, etc., should be put an 
end to throughout the country, and we believe that most Officers 
Commanding cantonments are fully alive to the advantages which 
the prevention of such acts within the forests uider their charge will 
confer. It should now be possible to frame suitable simple working 
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plans for cantonment forests and Commanding Officers. will, we 
trust, soon be able to obtain thoroughly trained and efficient forest- 
ers, using the term in its usually accepted meaning, who will be 
capable of exercising, under their direct orders, that amount of 
ry to ensure that the fullest benefits 


professional supervision nex esse 


are obtained from the forest areas within their jurisdiction. 
The yield may not be high at the start, but proper super- 
vision will efsure an annual monetary return, the revenue being 


necessarily dependent upon the value of the growth the area is 
capable of producing, as soon as professional supervision has 
brought the crop to a normal condition. The keenness of the 
majority of Officers of a arrison on sport and the presence in 
cantonments of large bodies of trained men are valuable assets 
towards ensuring efficient protection, once definite rules have been 
laid down on the subject. With efficient protection guaranteed 


will disappear the most serious of the dangers which these areas 
have had to face, véz., illicit and indiscriminate cutting, fire, over- 
grazing and a general tota! absence of supervision over acts direct- 
ly injurious to the well-being of the forest, Protection will also 
result, it may be noted, in an increase in the head of game on the 
area or, if shot out, in the possibility of restocking the forest with 
every prospect of success. 


SCIENTIFIC PAPERS. 


ON POLLARD-SHOOTS, SFOOLSHOOTS AND ROOT-SUCKERS. 
BY R. s, HOLE, F, C,H. F, Es Se 
PART I. 


1. In the vegetabh: kingdom two modes of propagation 

commonly occur, known as the asexual or 

Two modes of repro yegetative and sexual respectively. In both 
duction, the vegetative es . : 

and the sexual, cases the new individual arises from a minute 

piece of protoplasin called a protoplast, but 

in the first case “this protoplast does not require the special 
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stimulus afforded by union with another protoplast, whereas, in the 
other, in order that a new individual organism may be produced, a 
pairing, 72, a union of the substances of two protoplasts, which 
have come into being at different spots, must take place.” * 

2. As affording a good example of vege- 

Nenuhc fungi tative reproduction we may select a typical 
yeast fungus. 

The yeast fungi are of great economic importance on account 
of their power of cansing the alcoholic fermentation of sugar 
solution, a process which, for example, commences at once in the 
sweet juice extracted fiom sugarcane, if it is left exposed to the 
air instead of being quickly boiled, and which we also recognise 
in the preparation of spirit from the sweet-tasting mahua flowers 
and in the manufacture: of wine from the sugar in grapes, We are 
not however here concerned with the economic importance of these 
interesting plants but with their mode of growth and reproduction. 

3. Each yeast plant consists of a single minute, oval or 

Vegetative reproduc. SPberical cell with a diameter of about + of 
tion of yeast fungi. an inch, which when placed in a suitable 
nutrient solution, under suitable external conditions of temperature, 
etc, bogins to grow and multiply with great rapidity. The cell- 
wall bulges out and a protuberance is formed which gradually 
increases in size, the ch connecting it with the mother-cell remain- 


ing narrow. A cell-wall is then formed across the narrow nich at 
the point of union an’! the swollen protuberance separating from 
the mother-cell becomes a new and independent yeast plant, 
similar to its parent in all respects and endowed with the same 

power of reproduction or multiplication. 
4. Again the great group of plants known collectively as the 
bacteria which, although exceedingly minute 


Vegetative reproduc: ye almost always present in the air, soil and 


tion of bacteria. 
water, and are to be reckoned among the most 


successful plants in the struggle for existence, have no power of 
sexual reproduction, and multiply ina manner somewhat similar 
to that of the yeasts. 


* Keener, Mudiral History of Plants, Vh, pb. 
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So long as the external conditions are favourable, bacteria 
grow and multiply very rapidly — Each tiny bacterial cell, whether 
spherical, rod-shaped or curve’, having grown to a certain size, 


becomes divided by a cell-wa‘l into two equal portions and these 
segments, separating from onc another, two distinet individuals 
are formed, cach of which then continues to grew until it has 
attained the normal! size, when it also divides into two, and so on. 
5. In such simple organisins as the above all the cells 
The wility of vegeta | Tema enuiryanic, ie, they retain their power 
tive and sexual repro” of growth and capacity to produce new indivi- 
duction respectively to 
plauts, and the innate duals, and these plants possess in themselves 
power of unlimited life ‘ ' 
possessed by embryonic the power of eternal life, death being even- 
ome tually brought about by unfavourable external 
conditions, such as the exhaustion of the food supply, the accu- 
mulation of poisonous waste substances, extremes of temperature, 
etc. 
Further, from a consideration of such plants we are compelled 
to accept the truth of the principle that vegetative reproduction 


may be fully and amply sufficient for the reproduction of the 
individual plant, z¢., for the preservation of the species. We 
naturally then inquire why sexual reproduction exists at all. The 
answer appears to be that the o'fspring of sexual reproduction as 
a rule possess characteristics differ 


ing more or less from those of 
the mother plant and which ma: in consequence be better adapted 
to survive in the struggle for existence. Broadly speaking, then 
sexual reproduction may be sai: to generally favour the produc- 
tion of zezw species. 

It is particularly important to note that there is no evidence to 
show that continued reproduction by asexual methods causes 
degeneration. 

6. Turning now our attention to the more highly organised 
Differentiation of tis. Dlamts, and considering the stresses and strains 


sues necessary in higher which must arise in the tis 
plants, 


ues of a large tree 
for example, it is obvious that these could 
not possibly be composed cntirc'y of embryonic cells, secing that 
such cells do not possess the necessary strength and rigidity. Still 
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we can recognise the presence of embryonic cells, for instance in 
the buds, at the various growing points, in the cambial layer and 
in the young callus Ussue which is developed on the cut surface of 
a wound. However large the entire plant body may be, we know 
that it has been built up by the activity of its embryonic cells, and 
these must in consequence possess the power of producing any part 
of the plant body in which they occur, Thus we are not surprised 
to find that roots may develop from the callus cells at the base of a 
cutting aud leafy shoots from similar cells on the upper cut surface. 
Although then thire is no reason to believe that, in so far as 
its innate power of eternal life and untimited 
anaes Eas reproduction is concerned, there is any essen- 
rrnpexpnie, tissue and tial difference between the embryonic cell 
differentiated tissue in which forms part of the vegetative body of a 
higher plants. 
highly organised flowering plant and the cell 
which constitutes a yeast plant or a bacterium, there is obviously 
an essential difference between thew in the fact that the former is 
not a distinct individual living an independent existence of its own 
but a minute unit, forming part of avery complex organism in 
which the interests of the units must be subordinated te the 


interests of the organism as a whole. 

This cannot be better expressed than in the following words 
of Pfeffer *:— 

“Lu a well-ordered community every individual is of use and 
service to the whole, and under conditions which necessitate a 
rearrangement of the functions of the several members, any given 
official may be compciled to engage in unaccustomed work and 
perform duties from which he was previously free. Similarly, in 
the plant community the activity of every cell and of every organ 
is subservient to the common weal, and may, when necessary, be 
modified,.....80 as to fu'fil the changed requirements of the whole," 

Thus, in a tree, numerous cells ave killed for the common good 
to form the rigid supporting heart-wood, the conducting water 
channels, the protecting bark and other parts indispensable to the 
existence of the tree as a whole. 


OW. Pfeffer, The Physi: dingy of Plants: (Kang, Tras, 1900), Vol. [, ps 27, 
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Embryonic cells which this undergo differentiation into 
organs or tissues with a definite finction or work to perform have 
a limited life, often of very short duration, roct-bairs for instance 
only live for ashort time, leaves live for only a few years at longest, 
while sepals, petals and stamen~ have a very brief life. The con- 
tinued existence of plant life therefore depends on the power of 
unlimited life possessed by cells which retain their embryonic 
character. 


Tu annual plants the death of the structure we recognise as 
the plant ensues on the production of the seed. The seeds, how- 
ever, contain embryonic cells, and the continued existence of the 
latter renders the maintenance oi the species possible. Many trees, 
on the other hand, are capable of living for very long periods, 
instances having been recorded in which an age of over 1,000 years 
has been attained. In the great majority of such old trees, 
however, the actually living tissue which has risen from 
embryonic cells and become converted into special tissue or 
organs with a particular function to perform is at most but a few 
years o)d. 

7. U, then, we recognise that the majority of trees are able 

to maintain a number of their cells in an 
ie? treeeventually sinbryonic condition, we are led to inquire 

why a tree should ever die. So faras is 
known at present every tree docs eventually die. 

Tt isalso a well-known fact that after a certain time, varying 
with the species and localities, as a tree’s age increases, its vigour 
decreases. This is seen for instance in a smalier power uf produc- 
ing fertile seeds or vigorous coppice shoots, in a smailer capacity 
for healing wounds and in the production of narrow annual rings. 

This steadily diminishing vigour means an ever-diminishing 
power of resisting injurious external influences generally, and the 
longer a tree lives the more it hecomes exposed to such influences 
which must in consequence sov-ner or later cause its death. 

To take one point of view alone it is clear that the older a tree 
is the greater becomes the superficial area of living tissue to be pro- 
tected and the greater become the number of wounds and injuries 
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it receives which, if not rapidly healed, expose an ever-increasing 
area to the attacks of injurions fungi. 
The res 


son for this decrease in vigour is not clearly understood, 

According to R. Hartig * this must be ascribed “in all pro- 
bability, especially to the fact that the forces which conduct the 
water and nutritive materials to the highest bud of the tree are 
limited in their action, and that sooner or later, depending on the 
specific and individual nature of the plant, these no longer suffice 
to provide for the continuance of growth in height.” 

If we accept this as the primary cause it is not difficult to 
see how decreasing vigour and ultimately death may be brought 
about. 

Taking the case of a tree, growing in the open which is able 
to develop its crown normally on all sides as it grows, it is clear 


that after the attainment of the limit of its height growth, further 
considerable expansion «f the crown and addition to the total 
area of assimilating leaf tissue becomes a physical impossibility. 
The total amount of food manufactured by the leaves cannot 
in consequence be considerably increased after this period, and 
it is possible that the total amount which can be manufac- 
tured in any given period, say a year, may remain practically 
constant, 

Now the essential wbsorptive organs in he majority of trees 
and shrubs are the root-hirs. ‘These are formed near the growing 
tips of the rovts and as i rule live only for a few days. In order, 
therefore, that the needful supplies of water and minerals may be 
obtained from the soil. continued growth in length of the roots 
is necessary and consequentiy there must be a continual addition to 
the total amouut of cambium and living conducting tissue whic 
has to he maintained and supplied with food. There is thus an 
ever-increasing demand for food, and, as we have seen above, any 
considerable increase in the total quantity of food manufactured 
is impossible, It is thus not difficult to realise that a time must 
come when there will be not only no food available for storage 
as reserves but also not even enough for the maintenance of the 


TR, Hattig  2te Diseases af Tres (Eng. Vans, by Ward and Summerville), p.7- 
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cambium in full vigour, The absence of reserves would be mani- 
fested by the diminished power of forming fertile seed or vigorous 
coppice shoots, while the more or less starved condition of the 
cambium would be evidenced in the less vigorous healing of 
wounds and in the diminished capacity for forming new tissue as 
shown by narrow annual ring s. 

In this connection it 's interesting to note that the Banyan 
(Ficus bengalensis), which, by means of the supports provided for 
its branches by the aerial roots, is able to extend its crown in a 
horizontal direction to a practically indefinite extent, is probably 
the most long lived Indian tree. 

8. The above considerations, it is true, cannot be held to satis- 

The influence exer. ‘{ctrily account for the ultimate death of a 
cived on embryonic tree until the mechanism of water transport 
celis in one of the , f e 
higher plants by the in trees has been thoroughly explained, which 
Pele ood, Hestics Ta. iy the present State of our knowledge is im- 


their neighbourhood may 
Wevent the growth and possible, but they do at all events indicate 


devetupment of the em- 
Pryome cells and may that in considering the power of continued 
even cause their death, 2 + 
life and reproduction possessed by the in- 
dividual embryonic cells of « tree, the question of the reciprocal 
relations existing between such individual cells and their neigh- 
bours with which they are obliged to live in the plant body is one 
of paramount importance It appears, moreover, that, both in the 
case of simple plants like a bacterium or yeast and highly- 
organized plants like a tree, embryonic cells eventually die if 
their growth and division is prevented for a long period and thus 
secds ultimately lose their power of germination and dormant 
The death of an embryonic cell in a tree 


buds eventually di 
is consequently assured if the neighbouring cells do no more than 
refuse to pass on to it the food necessary for its growth and 
development. The fact that some species of trees do not 
possess the power of developing either pollard-shoots, stool- 
shoots or root-suckers, that some readily produce pollard-shoots 
but neither stool-shoots nor root-suckers, that others mainly 
produce root-suckers and se on,do not therefore in any way 
prevent us from accepting the truth of the general principle that all 
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embryonic tissue is capable of unlimited life and reproduction pro- 
vided the external conditions are such as to allow of its continual 
growth, for in such cases the non-development of embryonic cells 
may be ascribed to the influence exerted upon them by neighbour- 
ing cells which, as we have seen, may not only prevent their 
development, but may he carried so far as to cause their death. 

9. With regard to the question whether higher plants are 

True vegetative ye- capable of trne vegetative reproduction we 
fen oe higher May note the following authoritative state- 
plants. ments :-— 

“By vegetative multiplication higher plants can annually give 
rise to individuals whicl are strong and capable of flowering and 
fruiting.” * 

* Long experience has shown us that the propagation of plants 
is accomplished with inuch greater certainty by means of Brood- 
bodies (all reproductive bodies arising asexually ranging from a 
single ceil to a completely formed plant) than by fertilisation and 
production of fruit.” + 

To illustrate how successful vegetative reproduction may 
enable a plant to be in the struggle for existence we cannot take 
a better example than ‘hat of the celebrated American water- 
weed, Elodea canadensis, well known for its obstruction to navi- 
gation in canals in Europeand which, according to Kerner, “ seldom 
flowers and owes its very remarkable propagation and distribution, 
not to fruits, but to « quick and plentiful production of off- 
shoots.” { 

Again, none of us would be inclined to doubt that the plant 
developed from the tuber of a potato or from the “runner” of a 
strawberry is identical with the mother plant in regard to its 
power of growth and development and of forming flowers and fruit. 

Very similar to the herbaceous strawberry is the case of 
the common European shrub known as the bramble or black- 
berry, the long arcuate Iiranches of which often root at the tips. 


* Strasburger. Teaxt-Hook of Botany (Lug. Trans 1903), B. 27), 
t Kerner. Natural History of Plants, U, pp. 6 and 70, 
t Do Do. Do. Il, p. 457 
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The old branches forming the connecting links between the 
young plants and the mother eventually dying off, independent 
individuals arise similar to the mother from which they sprang. 
The same phenomenon may be noticed in the case of Rubus 
fasiocarpus common in the Delia Dun in India. 

(To bv continued.) 


ORIGINAL ARTICLES. 


THE EFFECTS OF THE GREAT FROSTS OF 1995 ON THE 
FORESTS OF NORTHERN INDIA 
VIL—THE EFFECTS ON THE FORFST GROWTH OF THE HILL 
DIVISIONS OF BENGAL, 
BY A. E. MCINTIVE CONSERVATOR OF FORESTS. 

In the hill, divisions of Bengal the amount of damage 
committed by the frosts of 1904-05 was moderate, only exposed 
seedlings or saplings being } illed here and there. Pipli (Bucklandia 
populnea), Lepcha Kaula ‘Machilus edulis), and in a few places 
Tun (Cedrela sp. Gamble), or perhaps, in some cases, Cedrela 
Toona planted too high, were the chief sufferers. 

In the Duars and Terai the only damage noticed was the cutting 
back of isolated “Mallata” (Macaranga pustulata) seedlings or 
saplings coming up in blanks. In other parts of Bengal damage 
was confined to the highlands 1,000 feet to 2,000 feet in elevation 
in the north of the Chota Nagpur divi 


ion, £2, in the Palamau and 
Hazaribagh districts. In such localities sal in nearly all depressions 
has suffered to a greater or ‘ess extent, the damage varying from the 
kil 
to killing outright down to ground level of trees up to 50 feet or 
60 feethigh, In the Palamau reserved forests it is estimated that 
about 15,000 acres, or a quarter of the sal-bearing area, has suffered 
in this way to a greater or ‘ess extent, | have neither heard of nor 
seen any damage worth considering in Singhbhum or Orissa, though 
both contain sal-bearing va'leys or depressions of which the bottoms 
are 1,200 feet to 1,600 fect in elevation ; even teak was unscathed 
in Puri and Sambalpur. 


ng of the outer twigs only, or of the lower or top branches only, 
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11,—ASSAM . 


BY THE HONORARY EDITOR, 


In our last article upon this subject we compared some Burma 
rest-houses with those built for the accommodation of lorest 
Officers when on tour in the United Provinces. The comparison 
was not to the advantage of Burma and the illustrations we are 
able te give in this number through the kindness of Mr. Eardley- 
Wilmot, Inspector-Generl of Forests, and Messrs. Perrée and 
Doxat show that Assam i: no better offthan Burma in the question 
of house accommodation for touring Forest Officers. This will 
cause little surprise when it is noted that in spite of the remarks of 
the Government of India on the subject, an expenditure of the insig- 
nificant sum of Rs, 4,373 was considered sufficient in 1903-04 for 
new construction and repar work to buildings throughout the whole 
Province, whilst the amount fell to Rs. 3,572 the following year. In 
the interests of the forest work of the Province, let alone the health 
of the staff who have to contend with a particularly unpleasant and 
sighted par: 
of adequate accommodation in the furests cannot be too strongly 
deprecated. To a Depariment which yields a handsome annual 
surplus from the forests especial care should be taken to ensure the 
continuance and increase of this source of revenue ta the State, 
The saving of the few thiusands of rupees which is all that is 


malarious climate, this s! or 


mony in the provision 


required for the provision of good houses in the forests has 
resulted in the past, and must result in the future, in the disablement 
ofa large percentage of the staff through sickness and the conse- 
quent loss of their services when they have become most valuable 
to the Province whose policy is based upon such short-sighted 
methods. On this subjet Mr. W. R. Doxat, a Deputy Conser- 
yvator who has had considerable experience of the re! 
Assam, writes tous: © TI 
Assam fit for a Divisiona! Officer to reside in for any time, There 
is net a province in [India that has shown such a high mortality or 
such a number of officers who have been compelled to be trans- 


-houses of 


is scarcely a single forest rest-house in 


344 INDIAN CORESTER [uty 


ferred on the grounds of ill-health to other provinces, Moreover 
while the Assam Province is a healthy one for the planters, yet 
the ill-health among Forest Officers has been abnormal. ‘The 


reason is not only their arduows and unhealthy work but rather 
the utterly inadequate provi 
bungalows.” 

“The photograph of the thatched huts at Chibuk in the Garo 
Hills occupied during the past col. weather by the Inspector-General 
of Forests whilst on tour, to whem we are indebted for the iliustra- 
tion, is typical of the accommoc ition of this nature provided for 


ion of rest-houses and headquarters? 


Forest Officers in this Province. Mr. Kardley-Wilmot informs us 
that the huts are ina small clearing in a forest of sal where bamboo 
is also well represented. They arc situated half way between Damra 
and Dambu. Mr. Doxat has kindly sent us, amongst other photo- 
graplis, the illustration of the forest rest-house at Damra. He writ 
‘Damva is one of the mest notoriously unhealthy range head- 


quarters in Assam. The cest-house eansists af twa roams with a 
mud plinth and) bamboo mattiny on the floor; the windows and 
doors being plain wooden shutters without any glass. The range 
quarters are merely sheds’.” 

The rest-house at the Charduar Rubber Plantation, of which 
Mr. Kardley-Wilmot sent us a photograph, is amongst the best at 
present existing in the Province. It was erected by the Public 
Works Department in 1887—88. I have not been able to procure 
the cost price but the appearance of the bungalow proves it to have 
been greater than the sums ellowed to the Divisional Forest 
Officer, It is a wooden house built on piles some 8 -g feet above 
the ground level and consists of three rooms, 17x 16" and 12’ 8” 
in height, with two bath-roums, 8’ 6” x 8’ 4°, and a gedown, with 
plank fluors, a thatch roof, bamboo matting walls and a front 
verandah 48'7’ x7’, The woorl used is all sal, the walls consisting 
of a wooden frame work filled in with e#ra_ reeds), plastered over 
and whitewashed. The great cefects of the bungalow are to be 
found in the windows and floors. The former are merely wooden 
gin mills which have to be shut in windy wet weather, the interior 
of the bungalow being then in darkness, The addition of glass 
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windows would not, we belicve, cost a large sum of money, and 
it would be then possible to read and write in the bungalow in 
bad weather. The second dufect is the clumsiness exhibited by 
the carpenters who put dow the flooring, broad spaces having 
been Jeft between the planks through which the wind blows and 
damp gets in. 

The remaining illustrations depict various rest-houses in the 
Goalpara Division. On these Mr. W. F. Perrée has kindly given 
us the following note :— 

* The Jenali inspection hut is typical of the accommodation 
provided for Forest Officers up to a comparatively few years ago. 
It is situated on the Trunk Road and consists of a grass hut with 
two small rooms and two dath-rooms anda small veranda’ tn 
front; the floor is of earth taised a few inches above the general 
level. A mat of ‘nal’ covers the earth floor, The dilapidated state 
in the ustration is duc to «he attempts of wild clcphants to pull 
down the hut. The Patgaon bungalow built in 1999-01 is typical of 
the newer type of inspection house. This was considered to meet 
all requirements and canv: within an ace of being made the 
standard plan for the whole Province, The floor is of earth 
raised about three feet abo:e the general level. The walls are of 
eka plastered with mud and whitewashed, The accommodation 
consists of two rooms each 16’ x 16’, two bath-rooms each 8 x 8” 
and two verandahs 8 x 32’ and 8x16. The Haltugaon rest-house 
is also on an earth plinth raised 2 to 3 feet. The entire structure is 
of rough hewn timber, reeds and grass, the walls are mud plastered 
and roughly whitewashed. The materials are heid together by 
means of cane and there is no nail or peg in its whale composition. 
There are three rooms each 10' x 10’, two bath-rooms each 5’ ¥ 10’ 
and verandahs each 3’ x 30° und 5° x 10, 

“ The inspection bunga!ow at Shovaighar (frontispiece) is an ex- 
ample of the more luxurious type of building in use many years ago, 
The plinth is ofearth raised 1’ or 2’ above the ground. The materials 
are fastened together with cane or jute string, The walls are 
mud plastered but not whitewashed. There are three rooms each 
16° X 16, two bath-rooms 12x 8’ and verandahs each 48° x 8" and 
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24°x 8% Like the houses at Jenali and Haltugaon the doors and 
windows of this house are of bamboo mats which slide on a horizon- 
tal bainbuo to which they are -yspended. Jn the cold weather the 
cold penetrates through the numerous chinks and improperly closed 
doors and windows, while in the hot weather the absence of 
verandahs at the sides and the smallness of the rooms renders the 
heat intolerable, 

“The inspection bungalow at Jam Duar is beautifully situated 
where the Sankos River debouches from the Bhutan Hills. It is 
one of the best in the district, The floor is planked, raised about 
44 ft. above the ground and there are two rooms each 12’x 16, 
with two bath-rooms 8x6’ and two verandahs each 6 x 16’ and 
6x 32. The addition of a third room at the outset and the 
erection of larger rooms would have made a fairly comfortable 
house. 

“ The buildings in Goalpara are, with a single exception, of the 
cheap and nasty type. Every consideration has always been 
subordinated to cheapness. There have been great difficulties in 
the past in procuring labour, bit that was largely due to the petty 
nature of the works failing to attract skilled labour. 

“ Permanent roads are abscnt, so that transport of camp kit has 
always been by elcphant, The Divisional Officer, limited generally 
to two elephants to carry his camp when on tour for a inonth or 
more, was unable to add tents to his impedimenta ; consequently 
temporary grass huts were mainly used. A few inspection 
bungalows were constructed at central points, but the number 
of such houses was very smal', while, as above stated, the money 
laid out was always insufficient to construct a comfortable 
house.” 

The writer can speak from recent personal experience of the 
great disadvantages and extreme inconvenience in the hot weather 
of several of the above described and other rest-hauses in this pro- 
vince. A glance at the illustrations will make it evident that with 
such accommodation the towing officer must find it a difficult 
matter Lo cope with his official correspondence under conditions so 
entirely at variance with those to which a man of his training and 
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upbringing has been accustomed. A man cannot produce his best 


work in surroundings of absolute physical discomfort and which 
result in undermining his health. 


Under the great inipetus to efficiency all round which is 
resulting from the format-on of the new Province, the Department 
in Assam may look forward, we feel sure, to a great amelioration in 
its touring facilities and we trust that that greed for revenue at 
the grave risk to health and real efficiency which bas been a 


tendency of the past wil’ no longer form a feature of the future 
forest policy of the Province. 


SHIKAR, TRAVEL, AND NATURAL HISTORY 
NOTES. 


IN OKAPI-LAND 


Oflate years the ambition of every British sportsman in 
Africa has been to bag an Okapi, as well as to observe this animal 
in its native haunts, and there to endeavour to obtain some clue 
as to the reason for the style of colouring which renders this animal 
so peculiar and remarkable, Although this praiseworthy object 
does not appear to have been actually realised, it has been nearly 
approached by Captains Alexander and Gosling during their 
expedition to Congoland. Neither of these gentlemen seems to 
have seen the Okapi alive, at all events in freedom, although 
Captain Gosling is stated. on one occasion to have got quite close 
to an individual, which was, however, unfortunately concealed by 
the dense vegetation among which these animals habitually dwell, 
The Portuguese collector of the party wa 


, on the other hand, 
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more fortunate; and if he did not actually see the animal in its 
untrammelled surroundings, he must at any rate, it would appear, 
have seen it alive in the pit in which it was captured. ‘The fact 
that these animals can be taken in this manner without any very 
great difficulty, again rais 
possibility of a live Okapi ever being seen in Zoological gardens 
The transporting of such « tropical forest creature to Europe 
would, however, bea matter «f extreme difficulty ; the food question 


s the question whether there is any 


alone being one which would seem to be almost insuperable. If 
any attempts in this direction were made, and a couple or so of 
specimens captured, undoubtedly the best chance of keeping them 
alive in captivity, if the dangers inseparable from the voyage 
were overcome, would be to place them in the Calcutta “Zoo” 
rather than in the establishment in the Regent’s Park where such 
animals would almost certainly die within a comparatively short 
period after their arrival. 

Supposing the practicability of capturing an Okapi or two 
were to be definitely ascertained, it would be worth the while of 
the authorities of the Calcutta Zoo to give the matter their best 
consideration. As to finance, the City of Palaces would, we feel 
sure, take care that there should be no difficulty on that point, if 
the proposal’ were found ty he within the scope of “ practical 
politics.” A trip to India to see the live Okapi would be a fine 
advertisement for shipping companies. 

Undoubtedly the most interesting part of the account sent 
home by Captains Alexander and Gosling is the description by 
the latter gentleman of the haunts of the Okapi, for hitherto we 
have had but one, which is by no means complete, and was also 
“made in Germany.” It was high time that something was done 
in this way by Englishmen, «and therefore the following notes by 
Captain Gosling, which we quote in full, are of the greatest 
interest :— 

“ The Okapi here,” writes that gentleman, “ is generally found 
singly or in pairs, but Mobitti hunters state that sometimes three 
may be found together. Ati essential to the life of the Okapi is 
a small stream of water with some muddy and swampy ground 
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on either side. In this grows a certain large leaf that on its 
single stalk attains a heicht of roft. It is the young leaf of this 
plant that is the favourite food of the Okapi, and I venture to 
say that where the plant is not to be found the animal will not 
exist. During the night he will wander along in the mud and 
water in search of it. Here he may be found feeding as late as 8 A.M, 
in the morning, after which he retires to the seclusion of the forest, 
where he remains till uearly dusk. On the three occasions that 
T was at close quarters with the beast he was perfectly concealed in 
this swamp leaf,” 

The Alexander-Gosling Okapi is to find a home in the 
Natural History Branch of the British Museum, where the species 
(for we do not believe there is more than one) is at present represent- 
ed only by the two strips of skin sent home by Sir Harry Johnston, 
which gave the first clue to its existence, by the mounted female 
obtained by the same gentleman, and by two skulls of females 
and the cast of one of a male. It is much to be hoped that the 
The Indian Field. 


new specimen belongs to the latter sex. 
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THE SECRETARY OF STATE AND THE FOREST 
DEPARTMENT. 
CESSANIE CAUSA, CESSAT ET KEPECTUS. 

A month or two ago it was our pleasing task to allude to the 
graceful and eulogistic references made to the work of the Forest 
Department by members of the Council of the Governor-General 
and by the Viceroy hiniself during the debate on the Indian Budget. 
The remarks on the subject of the position and progress of the 
Service were pitched in no uncertain key and we think that the 
Service asa whole was justified in being well content with the praise 
so liberally bestowed. It was also, perhaps, permissable to feel 
that the words uttered were spoken with a set purpose and implied 
an assurance that the atisfactory progress made in the past would 
not be hindered in the future. It is no secret that the Government 
of India have under consideration not only the increase in estab- 
lishments absolutely essential to keep pace with the rapid progress 
being made, but that their full sympathies are also on the side of 
improving the present and future prospects of a staff whose work, 
performed in solitude without murmur or complaint has so 
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entirely won their commendation and of whose importance to the 
State all are now so fully agrzed upon. 

This position of affairs was alluded to in the leader last May 
and our readers may be reflecting upon the dubious value of refer- 
ring to the matter again after the lapse of so short an interval. The 
reason will, we feel sure, excuse the repetition, Although the last 
budget debate in the Governcr-General’s Council so fully expressed 
the Government of India’s opinion upon the work of the Depart- 
ment in charge of their valuable Forest Estate, we could not but 
feel that the present Secietary of State was an unknown quantity ; 
that his views on the subject might not coincide, for unfortunately 
there have been occasions when the views of a Secretary of State 
have not coincided with those of the Governor-General’s Council. 
In these instances, although causa datet, wuts est notissima and is 
by no means always appetising to our, perchance perverted, Indian 
palate. 

We have all read Mr. Morley’s great speech, for great we 
think it is entitled to be called, since to fill six columns of 
the daily papers with graceful literary periods on so dull a 
subject as a Budget speech is a feat of no mean nature and 
marks the man of no small mental calibre. We are not here 
concerned with the several political (and therefore controversial) 
aspects of the speech. Cwm multis alits Mr. Morley alluded to 
the great work the State undertook in India. “In India the State 
undertakes not only railways, but other gigantic operations for 
the direct development of the economic resourees of the country. 
Tt constructs railways and canals; it conducts irrigation opera- 
tions ; it conserves forests. ‘The net revenue under the three heads 
of railways, canals and forest: five years ago was only £2,750,000. 
What is it to day? £5,000,0c 0.” 

It has become a matter of common knowledge, a knowledge 
learned by painful practical «xperience in Nature’s workshop, that 
the maintenance and safety of canals, irrigation, the rivers (the 
main water supply of the country) and consequently of its chief 
industry, agriculture, are entirely dependant upon the forests being 
under the highest and most skilled supervision that money can 
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procure. For the resulls of the faults committed byia couple of 
generations of unskilful Foresters would inevitably fall, half a 
century or sa hence, with a terribly heavy hand on the country at 
large. That the Secretary of State is fully alive to this fact 
and has fully realized the good work of the Department and the 
great value of the State Forests in times of famine and other distress 
and as a source of supply for the daily wants of the people and 
of revenue to Government, his graceful and gratifying allusions 
to the work of the Department must make apparent to all. 

Mr. Morley said: “Ihe State Forests of India cover an area of 
250,000 square miles and 660,000,000 cubic feet of timber from the 
State forests have been cxtracted, and there has been an increase 
in the forest revenue in five years of more than £600,000. I can- 
not wonder that those who are concerned in these operations look 
forward with nothing short of exultation to the day when this 
country will realize what 1 splendid assct is now being built up in 
India in connection with these forests.” That that day is approach- 
ing, that it is probably much nearer than many who have not 
given the subject careful consideration would dream of, those 
connected most closely with the Department in India are perhaps in 
the best position to know. We are not here, however, so much 
concerned with that aspect of the matter as with the far more 
important and satisfactory fact that Mr. Morley’s generous tribute 
and appreciation indicite that he also has understood the 
immense importance of her Forest Estate to India. With sucha 
recognition publicly avowed we think the Department may look 
forward with some confidence to the sympathetic attitude of the 
Government of India meeting with a ready response at Home. 
We publish in this number a letter from a distinguished correspon- 
dent who bears clarum cf vencrabile nomen gentibus, We are not, 
we may say, in entire aureement with all that the writer says, but 
we recognise, equally fully with himself, that to get good men, and 
we now require good men and men with the best scientific training 


procurable, we must be prepared to pay for them, With the Secre- 
tary of State, the Viceroy and the Members of his Council who 
have been connected with Forest work in the country in accord it 
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is not too much to hope that the steps taken to remove present 
discontent, and its invariabl: accompaniments (for we cannot shut 
our eyes to the presence of these) slackness and loss of keenness, 
the inevitable results of stagnation of promotion, heavy work and 
poor pay, will be on a liberal scale commensurate with the require- 
ments of the case. The Department has the ripe and mature ex- 
perience of those at present responsible for the organization of the 
Service at its back and a sympathetic Secretary of State, For 
ourselves it will be neces-ary to bear in mind the words of our 
head line cessante causa, cess.rt et effectus. 


SCIENTIFIC PAPERS, 


ON POLLARD-SHOOTS, STOOL-SHOOTS AND ROOT-SUCKERS. 
RY B.S. HOLE, F.GH., FES, 
PART 11, 


to, Having cleared the ground tc some extent with these 
How pollard-shoets, stool Preliminary remarks, we must now pass 
shoots and root-suckers {, the immediate subject of the present 
develop. 

Paper, 
When a tree or shrub is felled, new shoots may arise— 
(a) From dormant or adventitious buds developed on the 
remaining portion of the stem. 

(4) From adventitious buds developed on the roots. 
When the stump of the tree is high and the shoots arise at some 
distance from the ground, we usually call them potiard-shoots, 
whereas if the tree is cur low and the shoots arise close to the 
ground they are called stool-shoots or coppire-shoots, while, 
finally, the shoots springing from the roots are termed root- 
suckers. 

In all cases the buds from which these shoots arise consist 
largely of embryonic celis 

Pfeffer quotes a cise in which an entire normal plant was 
developed from a fragment of the suspensor of an Orodanche embryo 


1906} ON PULLARD-SHOUTS, STOOL-SHOOTS AND KOOT-SUCKERS 384 


and there is no @ prior; reason for believing that, under suitable 
external conditions, the embryonic cells contained in the above- 
mentioned buds are incipable of reproducing the entire tree body 
in which they occur or, in other words, that true vegetative repro- 
duction cannot be effectid by such buds, provided that they have not 
lain dormant for too long a period and that they are separated from 
and become independe:'t of the main body of the parent plant. 

is, T think, generally 


tt. Taking the case of root-suckers first 
accepted asa fact that they may become 
Root-suckers may become 

entirely separated from the independent of the mother tree and develop 
parent plants into strong and healthy trees similar in all 
respects tothe parent. With regard to European experience, we may 
note the following opinion of Kerner’s who, when discussing the 
case of an aspen which had been felled and produced root-suckers, 

says :— 

“For the most part the roots, after giving rise to a series of 
shoots, died and decayed, whilst the shoots developed into separate 
and independent tree=, each furnished with roots of its own, 
so that they look as if they had been deliberately planted in 
the earth in rows. As a matter of fact, however, the aspen 


ilself produced these saplings from its subterranean portions, 
and planted them out, thus not only renewing its own youth 
but multiplying.* At first the shoots appeared one by one, 
then by dozens, and at last by hundreds, at a time. They grow 
up into trees, and now, instead of the single aspen, there is a 
little wood composed of trees.” While regarding this method of 
reproduction generally he states: “Not only a great number of 
trees, but also many shrubs, and a host of herbaceous plants, great 
and small, exhibit this kind of revival and multiplication, and 
for many species it is the safest and most fruitful mode of repro- 
duction.”* We may also note the following quotation from Boppe 
given on p. 313, Vol. XXX, of the /udian Forester: “The root- 
shoot frees itself easily from the parent root, to form an indepen- 
dent stem ; better than the stooi-shoot, it assures the reproduction 
and expansion of the tree.” 


* Kerner, Natural History of Plants, V1, 25—27. 
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12, That in the case cf several of our Indian trees the root- 
suckers may at an early age become separated from the roots of 
the parent tree, and thus entirely dependent on their own root system, 
is shown by the observations of Mr. G. M. Ryan, who on p. 451 of 
Vol. XXX of the Judtan Forester refers to the suckers of Populus 
euphratica and notes that they “ultimately acquired a separate 
and independent existence ly the decay and death of the original 
connecting roots,” and again with regard to the suckers of teak he 
says in the same paper “ the connecting subterranean roots * * 
entirely disappear and this is the case with most species.” 

13. That a root-sucker, which thus soon becomes independent 


Reason to believe that Of the parent plant, is incapable of develop- 


true vegetative reproduc- 
tion may be effected by 


means of root-suckers. to the parent, or in other words that true 
vegetative reproduction cannot he effected by means of root 


ing into an individual, equal in all respects 


suckers, there appears to be no evidence to show, and in the 
absence of such evidence, it is as unreasonable to assume this fact 
as to assert that a strawberry or bramble plant must be inferior to 
the parent from which it has been separated by the decay of the 
connecting “runner” or branch respectively, 


14. We must, moreover, consider the 
Importance of roet- 


anlimpareance ot eget folowing facts, which now appear to be 


well established :— 

(1) A very considerable number of our Indian trees and 
shrubs reproduce themselye- readily by means of root-suckers véde 
the interesting papers by Messrs. Lushington and Ryan printed on 
pp. 161 and 450 respectively of Vol. XXX of the 7ndian Harvester. 

(2) A considerable number of the young shoots which appear 
after a felling in our coppiced areas are in reality root-suckers. 

(3) The reproduction hy seed of many species, which produce 
root-suckers readily, is often very slow and uncertain, and finally I 
think we must all agree with Messrs. Lushington and Ryan that in 
a considerable portion of our Indian forests this question is one of 
great importance and deser\es far more attention than has hitherto 
been given to it, and as Mr Ryan justly points out, we must from 
a forester’s point of view, not only consider the great utility of their 
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method of reproduction, when exhibited by valuable species but 
also its disadvantages when it leads to the rapid multiplication and 
successful reproduction of undesirable inferior species. 

15. With regard to those suckers which do not become 

Root-auckers which dq SeP#rated from the parent-roots and where 

not become entirely separat- more or fess of the old root system is 
ed fom the pavent Plat. atied with food and kept alive by the 
suckers, it is of course very difficult without careful experiments to 
judge how far this condition influences the development of the 
‘suckers. Probably in the majority of such cases the suckers, besides 
utilising the services of par! of the old roots, develop a more or less 
extensive root system of their own, and it shonld be pointed out 
that the mere fact of the suckers remaining connected with one 
another (in the absence, «f course, of the parent stem which we 
assume has been felled) by living roots is not necessarily in itself an 
abnormal condition which might be expected to cause abnormal 
development in the suckurs, for at p. 267 of Désease in Plants 
under the head of root-fusions, Marshall Ward states: “It is 
regarded as probable in sme old forests that the majority of the 
roots of trees of the same species, are linked up together by such 
natural grafts,’ and F.G. apparently considers that such root- 
fusions often occur at an early age, 2g:, in the case of seedlings of 
Populus euphratica and terk, vide p. 269, Vol. XX XI of the /ndian 
Forester. 

In some of these casvs, however, the question of decay spread- 
ing from {he stool and old roots of the parent appears to be a 
factor which must be con-idered. Such decay may proceed very 
slowly and be confined to the dead heartwood in the older roots, 
in which case it is probably of very little importance, or it may 
spread rapidly, in which vase it may not only weaken the power of 
resistance to windfall of the root system of the sucker-tree but 
may also spread into its stem and thus diminish the outturn of 
timber. 

Finally, when caused principally by a parasitic fungus, this 
decay may soon cause the death of the sucker-tree. Tt is, however, 
worthy of note that injurious parasitic fungi do not appear to 
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constitute a serious danger in many of our dry Indian forests 
which are treated as coppice or as coppice with standards. ‘Thus 
Dr. Butler on pp. 487, 488 of Vol. XXXI of the Zadian Forester 
says, “ Even the jungle is tov often dry scrub, the last place in which 
fungi could flourish,” and again when discussing the conditions 
favourable for the development of fungi says, “I can hardly imagine 
anything more unsuitable looked at from this point of view than 
the plains of Northern India fiom the Punjab to Behar or the 
bare uplands of the Deccan.” Again, in the case of many trees, 
we know that the production of seed is not possible until a period 
of vegetative activity has been passed through, resulting in the 
accumulation of the necesary food materials, It is therefore 
possible that suckers, sprinving from old roots in which there are 
large stores of food material, are in some cases induced to pro- 
duce flowers and seed earlier than they would otherwise do and 
this may in turn result in diminished height growth and longevity. 
16, In any case we must recognise that there is an essential 
difference between a root-sucker which 
Necessity for collecting 

reliable data and obtaining becomes separated from the parent plant 
Bee ea eel at an early age and one which does not 
Tegetding the characteristics do so and we must recognise that careful 
expcriments with our Indian trees are 

essential before we can accey +t as true any sweeping generalisation 
to the effect that root-sucker+ as a general rule are, as such, neces- 
sarily inferior to seedling tree: as regards their longevity, their power 
of height growth or of producing fertile sced or in any other respect. 
There is, however, no doubt that there is a widespread belief among 
forest officers to the effect that there is something necessarily 
abnormal and unwholesome about a root-sucker, and on p. 313, 
Vol. XXX of the Judian Forester we read: “It would, however, 
perhaps not be wise to induce such reproduction (Ze, of root- 
suckers) on too large a scale in a high forest if it is really true that 
the longevity of a tree sprung from a root-shoot is smaller than 
that of a tree from seed.” Noone who has watched the rapid 
establishment of practically pure woods of tendu (Déospyros tomen+ 
tosa) and tinas (Oxgenta lalbergioides) from root-suckers on 
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deserted fields in the Central Provinces, in places where repro- 
duction from seed is very unsatisfactory, can fail to be impressed 
by their possibilities and it appears high time that we set about 
the collection of data. 
17. Turning now to the subject of pollard and stool-shoots 
vhich we know are often developed in the 
The relations existing men = 
between stool-shoots. or place. of the original crown of a tree which 
Leeman and the has been cut off, it appears that they must 
be burdened with the task of maintaining 
in full vigour, a more or Jess extensive rovt-system with masses of 
cambium and living conducting tissues. To some extent, at first, 
the balance of the foo:! materials which were stored away in the 
tissues, before the tree was felled or pollarded, and which were 
not required for the ilevelopment of the shoots themselves, 
may aid in this task, but it seems certain that, in a short time, 
the living tissue of th: whole tree-body must depend for its 
food on the supplies manufactured in the leaves of the young 
shoots. In the absence of definite experiments it is of course 
impossible to speak p:sitively, but it does, at all events, seem 
highly probable that th: closer the resemblance between the new 
crown of foliage formed by the young shoots and the old crown 
of which the tree has been deprived, the better will the new crown 
be able to do its duty in providing food for the maintenance of the 
old root system in full vigour. 
In many cases we know that these young shoots in a few 
Casauiihicliebe ade, OEE. capable of forming a crown fully 
age done tothe parent plant 1s extensive, if indeed not more so, than 
Py epenicing or pollarding what which has been cut away, and we 
must, I think, conclude that in many cases 
the removal of the crown has had no permanently injurious effect 
and, in the absence of seliable and often repented observations, it 
would be as unreasonable to assert that coppice and pollard shouts 
are necessarily inferior to seedling trees i their power of height 
growth and of producing fertile seed, as to say thata young plant 
which, in early youth, happened to have becn cut back by frost or 
fire or otherwise injured, can never develope inte a normal tree. 
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The vigour and size of the young shoots must depend directly 
on the quantity of reserve materials available in the remaining 
portion of the stem, the rots, or both, of the parent tree, al the 
expense of which they are produced, but subject to this, it does 
Asta. ev pole lane appear that the younger the tree when 
younger the pluntis when fellzd over, the less injurious is the felling 


ent over the less injurious 


is the cutting fikely to be. —‘ikely to be, for the closer will be the 


resemblance between the small crown of 
foliage removed and that formed by the young shoots and the smaller 
will be the root system to |e supported. In the case of young trees 
also, the small area of the cut surface of the stem is,as a rule, quickly 
covered by the healthy ti:sue at the base of the vigorous young 
shoots and the access of ait and water being obstructed, the spread 
of decay into the root system is to a great extent prevented, which 
in this case, where the object is to keep the original root system 
healthy and intact, is obviously an advantage. 
18. Mr. Leete on pp. :28 and 329 of Vol. XXV of the /ndian 
Forester has alveady drawn attention in 
Necessity for distinguict’ the case of sa/ to the resemblance noted 


ing between the artificial 
removal of a shoot by an on above between a young tree which has 


sal death a ines becn coppiced and a seedling tree, the 

young shoot of which has heen injured 
by some cause other thin felling or which has died back 
naturally. 

It must, however, be pointed out that the natural annual 
dying back of the aerial portions of many of our Tudian trees in 
early youth appears to bc a necessary part of their normal life 
history, just as is the shedding of entire branches in the case of 
the swamp cypress (Yardium distichum) or the shedding of 
shoots in the case of some species of Strebilanthes, and this can 
therefore he no more compared to the artificial injury induced 
by coppicing than can tlie defoliation of a tree by insects be 
compared to the normal leaf fall, Asa general rule, the greater 
part of the valuable food substances are withdrawn by a plant 
from an organ before it is shed w#efwrally and ne open wound 
uncovered by projecting tissue results. 
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19. Following up the idea of comparing the new crown of 
foliage with that which has been removed, 
Cases in whieh the dam- 
age done to the parent it appears certain that, in many cases, the 
Peale nae eee ket young shoots cannot adequately perform 
the duties of the old crown of foliage 
and that the supply of food made in the leaves of the young 
shoots, not being equal to the demand, can only provide for 
a portion of the original root system. Here the damage done and 
the interference with the normal life history of the tree would 
appear to be far more serious than in the cases considered above 
in para. 17. 

In the case of a tree damaged by drought, the higher branches 
and tips of the branches first die back, “2, those parts of the tree 
situated at the greatest distance from the tips of the roots whence 
the water-supply is derived. Similarly, in the case of the foad- 
supply from the shoots being insufficient for the roots, we should 
expect the roots to die hack from their tips, those portions dying 
first which are furthest trom the leaves, re., the source of the food- 
supply, and we should expect the damage done to the root system 
of such a cut tree to resemble, in a general way, that caused by a 
severe drought in the crown of a healthy tree. In such an injured 
crown, if the damage has not been too severe, we kaow that young 
shoots appear on those portions of the stem and branches which 
are still alive. These grow and gradually take the place of the 
dead branches, which ultimately fall off, and, in a few years, the 
recovery may be so complete that we can see no signs of the 
damage remaining. 

It is probable that a very similar process often takes place in 
the case of a tree which has been pollarded, or coppiced. In 
examining the old stools of teak trees which have been felled, 
T have often found nuinerous young roots which appear to have 
developed adventitioust« from the old roots. 

All appear then here to have a crop of young roots replacing 
those which died from scarcity of food, just as in the case of a tree 
damaged by drought we have a crop of young shoots taking the 
place of those which have been killed. The tree, as it were, 
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i (sucesr 


appears to be trying to start life again with a new crop of shoots 
and young roots. 

Different species of course vary greatly as regards their power 
of recovery from injuries of various kinds, but we should certainly 
expect that some species, at all events, are, under certain circum, 
stances, capable of recovery completely from even severe damage 
by pollarding or coppicing, and that they are ultimately able to 
produce flowers and fertile seed just as a tree may which has 
recovered from severe damage by frost or drought. 

20. Assuming that such a complete recovery may be effected 

we must still remember that any demand 
Preemie die made on the powers possessed by a plant 
ever he materially prolong- of recovering from an injury is usually very 
ed by repeated coppicing or i J 4 
pollirding. harinful if repeated (as an instance of which 

the injurious effects of repeated freezing and 
thawing may be taken), and it therefore appears highly improbable 
that the life of a tree can, under the most favourable circumstances, 
ever be materially increased by repeated coppicing or pollarding, 
and in Europe experienc: has shown that if ash or maple 
are repeatedly cut over they often die after the second or third 
operation, 

21. Hitherto no difference has been drawn between what are 

‘ites of the bsignt above conimonly known as pollard-shoots and 
the ground at which the those usually called stool-shoots, seeing 
tion (ot ‘youre the produc that, so far as their mode of development 
advisability of pollarding and the relations existing between them and 
in certain cases. 

the tree-body generally are concerned, there 
appears to he no essential difference between pollard-shoots springing 
from a stem 6 feet high and stool-shoots borne ona stool a few inches 
in height at most. At the same time the height at which the stem 
is cut above the ground often appears to be a factor exercising an 
important influence on the production of shoots and to which suffi- 
cient attention is often not paid. It is, for instance, often stated that 
salai ( Boswellia serrata ),asa general rule, produces vigorous shoots 
with greater certainty if cut ut a considerable height above the ground 
than if cut close to the « 


ound, and it appears that, in some 
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valuable fuel forests of the Central Provinces, coppicing is gradually 
exterminating this species. 1f this is substantiated by careful 
experiments, the substitution of pollarding for coppice fellings in 
some of our fuel forests would appear to be a matter of urgent 
importance. In many cases, coppicing, or cutting low, appears to 
give the best results with young trees and pollarding, or cutting 
high, with old trees. This may in part be due to reserve food 
materials being principally stored in the stem and branches of 
old trees and in the rvots of young trees, and it is suggestive that a 
stout branch, cut from a salad tree too old to coppice, will, if placed 
in damp soil in the rains, often develop numerous roots from the 
lower cut surface and shoots from the upper, thus forming a 
successful cutting. 

Pollard-shoots also, situated at some height above the ground 
are, generally, less exposed to damage by fire and cattle than are 
coppice shoots spring ng from a low stool and, in view of these facts, 
it would appear to be a mistake to endeavour, as is done in some 
provinces, to enforce a general rule of felling low in village forests, 
where the demand is chiefly for fuel and small timber and where 
the forests are much subject to injury from fires and cattle. 

On the other hand the spread of decay is perhaps more inju- 
rious in the case of i pollard than with a coppiced tree. In the 
former, decay spreading from the cut surface to the stem would 
weaken it, make it le:s able to support a heavy crown of foliage and 
more liable to damage by windfall, while in the coppiced tree 
the injurious weaken'ng of the old roots by the spread of decay 
from the stool would probably be largely compensated for by the 


improved grip on the soil due to the development of adventitious 
Tools. 


(To be continued.) 
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ORIGINAL ARTICLES. 


THE REPRODUCTION OF TEAK. 
BY THE LATE C. BRUCE, F.LS. 


I enclose a photograph taken in the teak forests of the Namme 
Reserve, Lower Shweli Rane, in the Ruby Mines Division, 

This forest was once evidently the ordinary mixed teak forest 
with tinwa (Cephalostachyuia pergractle) but has been for the last 
1§ years or so intensively worked by villagers for bamboos. The 
bamboos being used to rait /a logs (Dipterocarpus tuberculatus) 
down to Mandalay. 

The effect of the continuous and yearly felling of the bamboo 
has been marvellous, practically a huge improvement felling has 
been done free and regularly for the last 15 years, the result being 
that the teak has sprung up in a way that baffles description. 1 
have never seen a teak plantation of any sort to equal some of the 
groves of Teak Pole forest: in the Lower Shweli. The effect on 
the bamboo also has been no less remarkable ; the clumps having 
gradually been killed out, as the shoots every year get smaller and 
feebler. In the photograph clumps ina moribund condition can 
be seen, the vegetation having the appearance of grass being really 
shoots of bamboo which the weakened clumps have sent up instead 
of the usual 30 ft.stems. The bamboos lying cut are some to be 
extracted this year ; the only ones left in the area photographed. 

Both inside and outsid= fire-protected areas the effect is the 
same, but outside the germination is better. 

In the same forests, once away from the areas attacked by 
bamboo cutters, and inside the fire-protected area, the bamboo is 
found covering the ground vith magnificent clumps, while careful 
and prolonged search will not enable one to discover one teak 
seedling which has germinated in the last nine years, 7«., since fire 
protection was started, whili: the old teak stools even, which were 
on the ground previous to tle commencement of the fire protection, 
are being killed off by the dense shade of the bamboo combined 
with that of other trees. 
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Charmingly situated within easy distance of Florence stands 
an ancient and romantic Tusean monastery, a building of vast size 
placed on the northern: face of an extens' 
tains, whose summits 1:se to an elevation of 1,400 metres. Val- 


ve amphitheatre of moun 


lombrosa, for this is the home of the chief Italian school of 
forestry, can be easily visited from Florence in a day, the journey 
rid Pontassieve to St. Ellero by rail occupying about an hour. 
Thence a cable railway ascends to Saltino five miles distant, with a 
gradient of 1 in 5, p 
to the Pratomagno ran:se, from which exquisite views are obtained 


ing through groves of ouk and fertile fields 


of the valley of the Arno, From Saltino a walk of half an hour 
through dense fir forests leads to Vallombrosa, where in addition to 
the monastery, now the Forest School, there are two passably good 
hotels. We are here in the midst of smiling meadows, but to 
these succeed, as we continue to ascend, forests of silver fir, while 
the higher summits are crowned by secular beech, During summer 
numerous visitors resort hither, both foreigners and inhabitants 
of Florence, to breathe the pure aromatic air in the silence of the 
deuse furests of gigantic silver fir. 

It was in the svlitude of this hermitage that the genius of 
Milton, steeped in sublime contemplation, drew inspiration for the 
immortal poem of Paradise Lost 

© Thick as autumnal leaves that strew the brooks 
In Vallombrosa, whose Etrurian shades 
High over-arched embower.” 

Mrs. Browning, speaking of Milton, writes :— 

“He sang of paradise, and smiled, 
Remembering Vallombrosa.” 

Here Dante also loved to walk. 

The monastery is said to have been founded in the early part 
of the tith century ly Giovanni Gualberto, a monk of noble 
Florentine family, and was organised in conformity with the rules 
of the order of St. Benrdict. After its suppression in 1866, a large 
forest of 1,400 hectares, along with 68 farms formerly the property 
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of the church, reverted to Government and now forms the estate 
attached to the Forest School. 
About the same time the necessity of finding in Italy an 


ister 
the forests, inspired the happy idea of founding a school which, 


intelligent agency, imbued with scientific principles, to admi 


thanks to the zeal and intelligent co-operation of its director and 
professors, has acquired a deserved reputation. 

The proximity of Florence, when this city was the capital 
of the kingdom, suggested the possibility of utilising the monastery 
situated in this solitary spot for a course of education in forestry, 
a project definitely realised in 1868 

The Ministry of Agricuiture was not slow to recognise the value 
of these studies, and order- were passed for the establishment of a 
course of instruction commensurate with the importance of the 
subject, and adapted to the needs and conditions of the country, on 
the lines already developed in Germany, France and Austria. Hence 
the Decree of 1869, approving the fundamental principles of the 
school of Vallombrosa. 

At first the course of instruction was limited to three years, but 
this was afterwards increased to four. The subjects correspond to 


those tanght in similar institutions in other countries, but are arranged 
with regard to their relative importance to the needs of Italy. During 
the first three years considerable time is devoted to the study of the 
French, German, and Italian languages. ‘The sum payable annu- 
ally by each student at the school is 600 lire equivalent to £24. 


On passing out graduates are appointed Assistant Sub-Inspec- 
tors on a salary of 1,200 lire or £48, and may rise to the fullowing 
grades :— 

Sub-Inspector 3rd class ona salary of 1,500 lire=£ 60 

and ‘e a 2,000 , , 80 
Ist ‘i i 2,500 4, 4 100 
Inspector 3rd 2 a 3,000, 4, 120 
2nd > » 3)500 yy 140 
ist % » 4000 yy 160 
Chief Inspector 2nd i iy 5,000 4 4 200 


st ae . 6,000 yy 240 
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The present Direc‘or of the School, Commandant Piccioli, 
an officer of Engineer, is well known in the scientific world 
for numerous works o1 Forestry, the Jatest being his “ Boschi 
and Torrenti,” which ceals with the planting of areas denuded 
by torrents. 

He has been Professor since 1870 and Director since 1878, 
and has taken a leading part in framing the forest policy by which 
the Italian administration is guided. He has also been largely 
instrumental in creating and develupiug the first climatic station 
of Italy, which is now frequented by numerous strangers, and 
especially by Anglo-Sixon pilgrims to the spot which inspired 
the English Alighieri. 

H. K. 


SANDAL WOOD AT KURNOOL. 


BY M, FAMA RAO, MADRAS FOREST DEPARTMENT. 


J was agreeab-y surprised to find sandal in all stages of growth 
up to small poles growing in the compound of the Kollapur Raja’s 
bungalow in Kurtool town, the tree being associated with Inga 
dulcis, Melia azadirachta, Albizza Lebbek and other species. 
The soil is black cotton and moistened by a channel from the 
Jungabhadra canal. The young sandal forms a regular thicket. 
I observed a few young poles cut away by the gardener probably in 
ignorance of the value of what he was destroying, or through sheer 
carelessness, Before arriving at Kurnool, I had neither heard nor 
read of the existrnce of sandal in Kurnool itself and hence my 
surprise. 

Mr, A, W. Lushington has since informed me that the late 
Mr. Sheffield reported in 1864 that there was young sandalin the 
Yechernvu plateau covering about 200 square miles, that the wood 
was scentless, that there were no trees over 4 inches in diameter and 
that it was much stolen and taken to Hyderabad territory. Mr. 
Lushington himself found in July 1905 heaps of sandal plants on the 
plateau but none above 2 inches in diameter. Mr. Shefficld’s report 
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that the wood was scentless was probably based on an examination 
of young trees which had no developed heartwood. The fact that 
stolen wood was takento Ilyderabad indicates that there must 
have been scented heartwood in bigger trees which had disappeared 
in Mr. Sheffield's time. 

Some months ago I was walking along the Jungabhadra canal 
bank when I noticed between the Hindri aqueduct and the toll- 
gate on the Kurnool-Dhone road a few sandal trees of fairly good 
size and partially mutilated crowns growing along the outer foot 
of the canal bank. On approaching the trees [ found the trunks 
of the largest two of them had been sliced off from the base to a 
height of about 2} to 3 feet on the sides away from the bank 
and the wood taken away. The heartwood was well scented and 
some thief who knew what the trees were must have damaged 
the trunks. The crowns had been lopped off for feeding goats as 
I found twigs and branches lying under the trees shorn of their 
leaves. Officers connected with the canal knew nothing about 
the existence of these trees or that they were sandal trees until 
they were told so by me. There were in all five trees including 
the two above mentioned, which were the Jargest—one measuring 
3 feet 4 inches in girth at base and 33 inches at breast height 
(44 feet from base) and the other measuring 32 inches at a height 
of 2 feet 9 inches from the ba-e. 

In the course of felling the two biggest trees the following 
points were noticed :— 

1. Soi/—This is black cotton soil excavated from the canal 
and thrown on to the embankment. Just outside the embankment 
the soil is also black cotton, pretty deep and resting on black or 
grey shale (Kurnool series). The canal which contains water 
almost throughout the year at that particular locality must have 
kept the subsoil always moist by percolation. 

2. Elevation. —This is about the same as Kurnool town which 
is 900 feet above the sea-leyl. It is situated at 15° 50’ north 
latitude and 78° 6° east longitude. 

Climatic conditions.—Tix average annual mean temperature 
of Kurnool is 83°—the average maximus of the past five years 
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in the hottest month (May) being 109:2° and the minimum 
in the coldest month (December) 49'4°. The average anual 
rainfall recorded at Kurnool for the past 20 years is 27-48 
inches. 

Assoctates—Margoxa (Melia asadivachta), Inga dulcis, Albiz- 
zia Lebbek, bushes of Anona squamosa, and a few cork trees 
(Millingtonia hortensis) on the top of the embankment and a few 
babool bushes (Acacfa arabica). Of the above, Albizzia Lebbek, 
Anona squamosa, Inga dulcis, and Margosa trees were growing 
very closc to the sandal trees. 

Root ramification —In both the trees felled it was noticed that 
the bulk of the main side roots extended towards the canal ; and 
the few that grew away from it were dead or dying. It appeared 
probable that the unhealthy and dying condition of the roots of 
the Jatter was due to the trunk on their side having been sticed 
off and damaged long ago, I believe this is due to the descent 
of the ¢fadorared sap being prevented by the loss of bark and 
sapwood on the damaged side and to the consequent starva- 
tion of the roots below on that side. The same or similar 
reasons may explain the occurrevice of sprke in portions of the 
crown of a sanda} trec while the other portions are healthy and 
normal, 

Whether the large extension of the side-roots towards the 
canal through the embankment was due to the position of the 
majority of the hosts ou that side or to the moisture in the canal 
or to both, it is difficult to say without examining the whole root 
system, which of course it was impossible to do, but I think that 
these were the main inducing causes. 

Fructification—In the first week of January last I noticed 
only one tree bearing flower buds on a large scale, while in others 
no inflorescence was observed, but in two of the five trees there were 
a few ripe fruit whicl were picked off for sowing. Under the 
two big trees about 1wo measures of ripe seed were gathered 
during that week and since sown and found to germinate well. 
The seed thus gathered must have been shed by tlie trees 
during November and December. On the 26th February Aower 
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buds were observed on all the trees except one in which young 
fruit had already begun to form. As the trees were close to 
each other this difference is striking and has therefore been 
recorded, 

Natural veproduction—Bvth in the Kolhapur Raja's com- 
pound and on the canal bank above referred to young sandal 
plants are found in plenty, although at the latter place the 
plants have suffered considerable damage from cattle and goats. 
A few plants were dug up and fonnd to be seedlings. They 
are chiefly found amidst Avona squamosa and babul bushes, 
That these young plants are the result of natural reproduction 
from the seed shed by the ‘arger trees and from their roots 
there is absolutely no doubt whatever. The reproduction is 
as plentiful and promising here as in the natural daditat of 
sandal. 

The origin of these sandal trees,—1 could get no reliable 
information on this point. It may. be presumed that it was 
introduced into the Kolhapur Raja’s compound from somewhere: 
But how the trees on the canal bank came there could not 
be accurately ascertained, An old Mahomedan woman living 
in the Mahomedan Aadvastian close by the trees informed 
me that there were a few plants there just before the canal 
was dug in 1861 or so. But if this were so the plants would 
have been destroyed ducing the formation of the canal. T 
therefore think that her stor is hardly credible. Could they 
have resulted from seed brought down by the flood of the 
Jungabhadra river which triverses the sandal tracts of the 
Thimga District in the Mysore Province and those of Hospet 
Taluq and Tandur State in the Bellary District? If this’ 
be so, sandal plants should be found along the banks of the 
river higher up, This latter surmise seems to be very pro- 
bable, as I have found san-lal plants along the canal bank 
four miles above Kurnool near Munigulpand, where the village 
officials informed me that it is found here and there up the 
canal as far as Sunkesala wh«re the canal branches off from the 
Jungabhadra. 
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Points observed regaiding growth and development in the two 


felled trees. 
Particulars. Tree No. 1. Tree No. 2. 
(2) Height up to end of 28'-3" 38" 
woody portion. 
(@) Girth ... we 32” at 2’-9" 33” at 4)’ from 
base. 
(¢) Concentric rings ... 42 counted at 52 counted at 44° 
2'-9” from base. from base. 
(2) Height up to which 17" 30° 
heartwood extenved. 
({e) Average diameter of 6" gh 
heartwood. 
(/) Total yield of scent- 123* lbs. of which 260* Ibs. of which 
ed heartwood. 35 Ibs. rootwood. 40 lbs. rootwood, 


*N. B—The yield would have been much greater had not 
the trunks been sliced offand taken away. It would be within the 
mark to add 20 ibs. to each tree as that is the estimated quantity 
of the heartwood stolen, 

The average radius of the transverse section of No. I tree 
comes to §'09 inches and that of tree No. II to 5°25 inches. De- 
ducting therefrom 0°25 inches for the thickness of the bark, the 
radii of the woody cylinders would be 484 inches and 5 inches 
respectively ; and this works out to 8 rings per inch in tree No. I 
and 10 rings in the other. This indicates that the growth of the 
trees at Kurnool is as geod as the sandal trees on the Javadis, 
if not better. 

As regards the yiek! of scented wood, the output of these 
trees compares very favourably with that of the trees of similar 
girths grown on all the hill ranges of the Salem District and also 
of the North Coimbatore District (z?@e table No. 2 on page 7 ofmy 
“Notes on Sandal”), It may be here remarked that these two 
trees had not attained their maximum physical development, and 
but for the serious damage done to their trunks and crowns they 
could have gone on growing and developing for a number of 
years, 


308 INDIAN FORESTER (aucust 


The scent of the heart:vood was well developed both in the 
stem and the roots, and appeared to me to be not inferior to that of 
similar trees grown in the Salem‘ 


istrict. In personally under- 
taking the extraction of scented wood in these trees, my chief 
object has been to test the accuracy of observations made by some 
writers on sandal that at low elevations scented wood is not 
developed, and where it is, that it is very poor in oil. This theory 
did not appear to me to be correct and I was therefore on the 
look out for evidence to test its accuracy, The results now 
obtained at Kurnool prove beyond all doubt that the theory 
cannot hold water and that sandal does produce heartwood even 
at such low elevations as goo feet provided other conditions of 
growth are favourable. 

In the beginning of 1905 having observed some fairly big 
sandal trees growing in the compound of Mr. Shutie, Principal 
of the Salem College, I felied two of the Jargest trees with his 
permission, one of them was 634 inches in diameter with a heart- 
wood ring 3 inches broad. The other tree was 2734 inches in 
girth and the diameter of heartwood was 51% inches. These trees 
were growing associated with Melia azadirachta, Morinda citri- 
folia, Zizyphus jujuba, Eugenia jambolana, Streblus asper, mango 
and tamarind trees. The soil was deep black loam. Salem is at 
an elevation of 950 feet above: sea level. Through the kindness of 
Mr. A, W. Lushington, Conservator of Forests, Northern Circle, 
Madras, I received a piece of sandal wood grown in the Ranee 
Sahib’s compound in Vizagapatam not 30 fect above sea level. 
The wood was scented but faintly, and this latter circumstance is 
evidently due to its being comparatively young and immature. 
This piece of sandal wood and a piece grown at Kurnool have been 
sent to the Imperial Forest College Museum at Dehra Dun; and 
another piece of Kurnool ¢rown wood to the Coimbatore Gass 
Museum. 

With this positive evidence before us of the development of 
scented heartwood at such low elevations, I think the cause for 
non-development of scent elsewhere must be looked for not in the 
elevation of a lecality but in something else ; and what this latter is 
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must be ascertained by a careful study of the surrounding condi- 
tions. This evidence strengthens my belief already recorded 
elsewhere that the asso tates of sandal play a very important part 
in the development of secut. . 


BASSIA LATIFOLIA GUM. 


BY P. SHANKERNAIH, FOREST RANGER, CENTRAL PROVINCES. 

In 1905 whilst enyaged in making collections of various pro- 
ducts for the Indian Museum in Calcutta, my attention was drawn 
toa milky exudation from cuts made in the bark of the Mohwa tree. 
I was able to collect a sinall quantity of this gum, and the specimens 
so collected by me wer. in due course forwarded to the Reporter on 
Economic Products to the Government of India. Mr. D, Hooper, 
the Officiating Reporter, was apparently much interested in 
these samples, and in drawing attention to them he wrote as 
follows :— 

“This gum has the properties and composition of Balata gum 
or gum Chichla, a natural substitute for gutta-percha, collected 
and exported in large quantities from British and Dutch Guiana. 
This discovery is of some interest, and [ should be pleased if 
you could ascertain if this product is available in any quantity 
and if the trees would bear tapping at the suitable season of the 
year in order to indice a larger yield of gum. The Sassia is 
abundant in several parts of Northern India and the gum has 
heen occasionally referred to, but hitherto its character has 
not been determined. The samples of gum from your division 
had the following percentage composition :— 


IL Il. IIL. 
Moisture ws 38 oF 49 
Gutta vee 405 43°6 465 
Resins ave 378 3570 376 
Ash and dit... g:2 147 110 


“T should be glad to have a large sample of this gum for 
Museum purposes, and any remarks you may have to offer on 
the collection of the gum as a commercial article.” 
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Accordingly during the past few months I have been engaged 
in carrying out certain experiments, with resuits that may be 
found sufficiently interesting to your readers, 

Some 50 large Mohwa trees, growing in more or less isolated 
positions, in the Government Forest village area of Barwani of the 
Hoshangabad Division, were selected and marked for experiment } 
and arrangements were made to “fap” each of these trees in 
exactly the same way as pine trees are tapped for resin. Incisions 
were made into the bark ..f the tree, and small earthen pots were 
placed below the cut to collect the gum as it exuded, 

The 50 Mohwa trees selected for treatment varied in girth 
from 3} feet to 11} fect, and three different kinds of notches 
were tried, namely, perpendicular |, slanting \and V-shaped Y. 
It was soon found that Mchwa trees below 6 feet in girth were 
of little use, as the quantity of gum exuded was inappreciable ; 
and that the slanting notch, \ gave the best results. Further, the 
flow of “gum” or milk continues only for about 24 hours after the 
notch or cut is made. At the end of this time the flow stops and 
it is not renewed by shaving or scraping or deepening the notch. 
Moreover, this flow or exudation is more abundant in the early 
mornings or late evenings after the notch is made, and practically 
stops in the middle of the day. 

Other general results noted may also be briefly alluded to. 
As might well be expected, trees growing in the open in fields 
exude larger quantities of gum than trees of the same girth 
growing in the forests; and the greater the girth of the tree, the 
greater the quantity of gum obtained. Again, a tree tapped 
in more places than one at one time gives almost the same total 
quantity of milk as a tree of the same girth in which the same num- 
ber of uvtches are made one by one at intervals of 24 hours, 
provided the notches are made in both cases at the same height 
above the ground; a slanting notch made at a height of about 
3 feet above the ground giving the best result. 

Rearing in mind these details which affect results, it is only 
necessary now to give a few figures. As above explained, 
50 Mohwa trees were tapprd, 20 of which were below 6 feet in girth 
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and yiclded little or ne gum. The remaining 30 trees exuded 
guin from each noteh in quantities varying from } tola to 4} tolas 
per notch ; the total quantity so collected from the 30 trees being 
about 80 tolas. In other words, by careful and systematic tapping, 
to be continued for a sc ries of years, an outturn of about 2} tolas of 
gum per tree may be expected under favourable conditions, and 
provided the trees available are of large girth. 

In addition, experiments were carried out to ascertain what 
would be the maximum quantity of gum that could be obtained 
from one mature tree by a concentrated process of heavy tapping. 
Accordingly six notch2s were made ina circle at a height of 
3 feet from the ground, with an interval of about 10 inches between 
each notch. As a re-ult a quantity of gum varying from 1} to 
2 tolas was obtained from each notch, the six notches yielding 
102 tolas. As soon as gum had ceased to exude from this row 
of notches, a second raw of six notches was made one foot higher, 
that is, at a height of 4 feet from the ground. These six notches 
yielded 8} tolas of gum, the amount varying from } to 1# tolas per 
notch. Similarly, a third row of six notches was made in the 
same tree at a height «f 5 fect from the ground ; but this row only 
yielded 3 tolas of gum, varying from 1% to ¥% tolas per notch. 

Thus from a singl: tree a total quantity of 22 tolas of gum was 
obtained ; and this may be taken to represent the maximum qnantity 
that could be obtained from a good average tree in any one year ; 
but naturally no tree could be tapped to this extent annually. 

‘These results froma a purely commercial point of view are 
wholly unsatisfactory, nd the verdict must naturally be that / jen 
ne vaut pas la chande'le, In practice, under systematic working 
some 20 mature Mohwa trees would have to be tapped to yield an 
annual outturn of 1 1b. of this substitute for gutta-percha. In the 
dndian Forester for April 1906 Burma India-rubber is quoted in 
the London market at 1s. Gd. to 3s, 8@ a pound, and this is 
exclusive of expenses vonnected with the callection and cacriage of 
the product. The preit, therefore, to be derived from the tapping 
of Mohwa trees is indecd small. On the other hand in Central India 
the Mohwa is a tree of the very greatest economic value both on 
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account of the fleshy sweet corollas of its flowers and of its fruit ; full 
information regarding the uses of this important tree will be found 
in Watt's Dictionary of Economic Products, Vol. I, page 406. 

No information has 30 far been collected as regards the 
damage that may be done to a tree by tapping, both to the tree 
itself and to the flower crop. A curious fact, however, has come to 
my notice whilst carrying out these expetiments, namely, that 
the aboriginal tribes of these forests, the Gonds and Korkus, are in 
the habit of making a ring of cuts with an axe round the bottom 
of the stem of Mohwa tiees with the object of increasing the 
yield of flowers. 


RESEARCHES ON THI REGENERATION OF SILVER FIR. 
RY ER. RADCHIFFR, KASHMIR FORMAL DEPARTMENT, 


It was with much interest that I read the article by A. G. 
H. Hein the May numbe- of the /zdian Forester. The question 
of the regeneration of Si'ver Fir in the Kashmir Valley proper 
is one of most vital importance as, owing to the position of 
the forests and the special demand for the timber as firewood 
for the Sericulture Departient, these forests are being worked up 
to, if not over, their yield. As a matter of fact the reproduc- 
tion of Silver Fir in this valley is perhaps better than in most 
other Himalayan forests, bit at the same time it is not satisfactory. 
From my own observations there appears to be no certainty with 
regard to young growth a: there is with Deodar and Blue Pine 
and reproduction is found flourishing in different parts and under, 
apparently, totally different conditions. No efforts have yet been 
made to try and reproduce the species artificially, and even if 
sowings and plantings were carried out the results, as has been 
the case with all Deodar aid Pine sowings and plantings, would 
be wi under the present conditions when the Forest Department 
has no power to control evn grazing in first class forests. 

In Gulmarg, where the forests are principally composed of 
Silver Fir, the best growth. as a rule, is found on stony islands 
in streams sunning through the forests but at the same time 
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excellent thickets are found on dry open ridges and, rarely, in 
grassy blanks. Once young trees establish themselves they thrive 
wonderfully, but grazing undoubtedly kills numbers of seedlings 
and also stunts the growth of the hardier plants which have 
survived this drastic trvatment. The tree itself is more open to 
the attacks of fungi thin any other coniferous species owing, 
undoubtedly, to the want of any separate heart-wood and there 
is no doubt that fungoid growth is more common in these forests 
than others. The question is whether this growth is natural aa 
it is or whether it is aggravated by the presence of large quantities 
of cattle manure? Judging from the places in which reproduction is 
found there appears to be some connection between the two as, 
generally, reproduction is found on stony islands, where cattle will 
not usually go, or it is found on steep ridges up which these animals, 
as arule, will not climb. There is no doubt that a continuous 
pure growth of one particular tree must tend, in time, to im- 
poverish the soil for that species in the same way that agricultural 
crops do, and unless a proper rotation of cropping is taken in hand 
and, especially, unless some green crop, such as any leguminous 
plant, is put down, afte: a certain period the quantity of nitrates in 
the soil is reduced to « minimum. Under ordinary circumstances 
in a forest, the chemicals taken up by a tree are returned when the 
tree dies, but in forests which are being worked the trees are removed. 
altogether, so that the sail becomes more quickly impoverished. In 
this way the soil is reduced to a weed or shrub producing condition. 
With regard to the manure theory, there are some weeds which 
thrive on it especially the Dock which may be seen growing all over 
ground where cattle «© sheep and goats have rested in their 
wanderings, and such growth effectually prevents any other from 
coming up even if it would do so in such places, which is 
highly improbable; there seems but little doubt that this action 
of manure is gradually getting worse in the Kashmir Valley 
as herds and flocks increase, which they are doing rapidly in 
proportion to the number of forests closed in India to grazing. 
Where there is a collection of fallen trees the reproduction is 
good, but whether this is due to the presence of returned chemicals 
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chiefly, or to the fact that th: se trees act as a barrier to cattle and 
so the young plants are not disturbed, isa matter which cannot 
be decided without a special study of local circumstances. What- 
ever are the reasons for this extraordinary want of regeneration 
of Silver Fir, which, it must be remembered, is not the case with 
other coniferous species, the only way to discover them is to place 
certain similar areas under different conditions and to judge from 
the ultimate results, 


SHIKAR, TRAVEL, AND NATURAL HISTORY 
NOTES. 


CONCERNING BONGAS AND FIRE-PROTECTION. 


“ The Heathen in his blindness 
‘Bows down to wood and stone.” 


Even granting the full latitude allowed by poetic license to 
the learned author of the hymn from which the above couplet is an 
extract, it is not easy to reconcile such an astounding statement 
with facts, It requires neither the erudition of Nancy nor the 
training of Coopers Hill to see that in the vast majority of cases, it 


4an4 INDIAN FORESTER (aceust 


is the wood that bows down te the heathen and not the heathen that 
bows down to the wood, A thousand barren hillsides seamed with 
scoured out watercourses testily to the fact. Yet there is a notable 
exception to be found almost throughout India. Among the 
“heathen "—this opprobrious term is none of my making—exist a 
class who jealously guard the finest groups of trees within their 
particular villages. These are the Bongas or wood spirits of 
whom certain enthusiasts from Exeter Hall and elsewhere would 
have us believe that their existence is a myth. Be this as it may, 
the Bonga exists for all practical purposes amongst the more 
intelligent jungle folk of India. Moreover he is a forester, born 
and bred, and encourages the reservation of trees. My point is 
that more use might be made of him, and an attempt to do this is 
being made in this division by extending and fire-tracing his 
dwelling places. It is obvious that no one who lives in places 
where the thermometer runs to over 110 degrees can look forward 


to the addition of fire with complacency ! ‘This however our Bonga 
is often expected to do, but, | think that, if the point were fully 
explained to his adherents, «s well as the fact that his grove will 
eventually disappear if regulaily burnt, a good deal might be done 
to instruct the said heathen in living up to his reputation as set 
forth in the hymn above quoted. In any case the experiment costs 
little or nothing, and it is pos-ible that good may come of it. In 
comuon with other people the Bonga is not above the pleasures 
of the table, and a little synipathy in this direction finds a ready 
not num- 


response among his friends, with whom, I regret to say, i 
bered the Accountant-General, Bengal, who ts inclined to jib at the 
expense of the feast when entered in the divisional accounts.* 


SINGABONGA. 


* Yo those who are not acquainted with the character 
alluded to, the following explanation niiy be of interest. Fur organixiag forest villages 
jn the division referred to where labour is scarce it has often been found that the people 
require to make considerable sacrifir+s to the presiding spirit of the grove (Bonga- 
The Divisional Officer has occasionally 


ol dhe jungle folk 


sarna) to ward off calamity and sick 
found it politic to himself give a gout or fowl to prevent the people leaving the aew 
site, Me has not found, however, that sympathetic spirit looked for when charging 


such items iu his accounts —-[Hon. Ev. | 
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FORESTS AND ‘THE WATER-SUPPLY, 


The connection Letween the forests and water-supply of a 
country is of such an intimate natuve that at first sight it is almost 
inconceivable that its full significance and importance should not 
be obvious to alf well ducated men. And yet it is the genera) rule 
amongst the well-educated Englishman to question this intimate 
relation, To point bis arguments he will instance his own well- 
watered, damp, cokd, misty and richly-rained-upon country. 

We have no Jarge forests and yet we have plenty of water is 
the argument put forward,the Englishman being entirely oblivious of 
the fact that his little Island home is entirely surrounded by water ! 
It is to his upbringing doubtless that the Englishman, both collect- 
ively and individually, takes so fittle interest in forestry and all 
appertaining thereto. In spite of the length of time the British have 
held sway over India, it is only now that the real importance of this 
question is beginning (o receive that meed of recognition which has 
been accorded to it for a century and more, for even in the Mid- 
dle Ages some attention was paid to this subject on the Continent 
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“of Kurope. Those who have followed forestry literature during 
the past decade are aware that slowly but surely a great awakening 
has heen taking place all ovr the world, and that opinions formerly 
cast-iron in their conserval ve ignorance have been modified and 
revolutionised, It may, we think, be said that this great reformation 
has found its real birth in India and America. Questions which 
affect numerically small nitions and comparatively small areas 
af the surface of the globe have but a slight influence as world- 
wide factors in forming op nions held by the human race as a 
whole. When, however, populations and areas of the magnitude of 
those of India aud the United States, let alone such great Colonies 
as Canada, Australia and .\friea, are faced with similar problems, 
and problems involving the future well-being of the entire race, 
what was the common knowledge of the few. becomes merged 
into the deep-rooted opinion: of-mankind at Jarge. Such a state of 
affairs is rapidly becoming a fazé accompli so far as the recognition 
of the importance of the forests on the water-supply of a country is 
concerned. 

An article which deserv2s to be widely read entitled “Tree 
Influence on Rainfall” has, we note with pleasure, recently appeared 
in the columns of the Indian Press,* and we publish in this issue an 
interesting paper on the “Proiection of the Sources of the Cauvery,” 
in which some very noteworthy criticisms on the protection of the 
headwaters of the rivers in Madras appear, , 

Before proceeding to a consideration of some of the points 
raised in these articles, it may prove of interest here to quote the 
opinions on this subject of that eminent authority, Dr. Schlich, as 
expressed in his “Manual of Forestry.” We read that— 

(1) Forests reduce the temperature of the air and soil toa 

moderate extent and render the climate more equable. 

(2) They increase the rclative humidity of the air and tend to 

reduce evaporation. 

(3) They tend to increaie the precipitation of moisture. 

(4) They help to regu'ate the water-supply, produce a more 

ustained feedins of springs, tend to reduce violent 


“® Allahabad Power, September 1gth, 1905, 
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floods and remler the flow of waters in rivers more - 
continuous. 

(5) They assist in preventing erosion, landslips, avalanches, 
the silting up of rivers and low lands, and arrest shifting 
sands, 


(6) They reduce the vilocity of air currents, protect adjoining 
fields against cold or dry winds and afford shelter to 
cattle, game aud useful birds. 

Many of our readers will be able to quote from their own 
personal experiences cases where the absence of or destruction of 
forest in this country has 1emoved some of the benefits or given 
rise to some of the evils allove enumerated. 

Turning now to the article on “ Tree Influence on Rainfail,” the 
writer draws attention to the curious anomaly, which so well illus- 
trates our opening remarks, that the Irrigation Commission which 
recently toured round the country entirely failed to take any cogni- 
sance of orto make any enquiries into the state of the catchment 
areas of the rivers upon which the whole foundation of their pro- 
posed elaborate network of canals entirely rested. We read— 

This Commission travelled all over India, conferred with many 
authorities, visited works in the South, in the United Provinces, and 
in the Punjab, and then sat down and wrote what was meant to be 
an exhaustive report. They formulated proposals for new works 
or rather they re-stated authoritatively what had been proposed in 
former years, and on thei: recommendations colossal schemes of 
irrigation, costing million sterling, have been approved and sanc- 
tioned by the Secretary of State. Yet in that Report iconsisting 
of several hundred pages) the incidence that forests have on 
the question of irrigation, at the present time and especially in 
the future, is a factor to which no reference whatsoever is made! 
This is a fact which German and French critics of this voluminous 
report cannot understand ; as the intimate connection between 
rainfall, forests, and the discharge of rivers is a fact so early instilled 
in the minds of the educated on the Continent, that the omission of 
even a casual reference to the ultimate sources of water in a formal 
and in its way an epoch-making report, such as that presented to 
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Goverument by the Jate Irrigation Commission, is, to our foreign 
critics, inexplicable. 

Possibly this otherwise unintelligible omission has an explana- 
tion. It may have been that an expression of opinion in this 
connection was ruled to be out of court for reasons of State, asa full 
exposition of the matte: trenches upon somewhat delicate political 
ground. It may have been thought by the Commission that their 
mandate did not extend beyond the limits of British India. This 
is unfortunate, for as 1 matter of fact the territories between 
the 7,500 contour above the sea and the head works of our 
important irrigation systems in the north of India lie almost 


entirely in States beyond the administrative frontier of British India. 
Now it is between the level of the head works and about 7,500 that 
the intensity of the rainfall is at a maximum, that is to say, that the 
rain falling in that zone is chiefly, if not exclusively, responsible for 
the great fluods that net only’ are wasted as far as irrigation is 
concerned, but that also are so destructive and cause such anxious 
moments to those in charge of the head works of our big canals, 
If we take the excel'ent map of the Punjab published with the 
Punjab Administration Report for 1904-05, which exhibits quite 
sufficiently well the various canals and irrigation systems of that 
Province, as well as that of the North-West of the United Provinces, 
we find that the effective catchment basins of the Upper Indus, of 
the Jhelum, of the Chenab, of the Ravi, of the Sutlej, of the Jumna, 
and of the Ganges are al! in foreign territory, The effective rain 
and snow that tends to feed the flow of these rivers and the forests 
whose function in nature is to maintain this flow asa uniform and 
perpetual discharge, all occur in tracts over which the Government 
of India has uot hitherto exercised its right of efficient control, the 
only exception being the Bias river, whose sources are in British 
territory. Consequently the rulers of these extra-territorial tracts 
are at liberty to cut down their forests, tohew down their 
trees, and allow reckless grazing without system or on any 
organised plan. To argue that this system can be continued with 
impunity of that our agricultural interests are not jeopardised by 


such reckless disboisment shows a lamentable ignorance of the 
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most elementary principles of forestry. Surely it is not too early 
yet to bring influence to bear on the rulers of our Himalayan 
border and induce them to consent to their forests being adminis- 
tered on scientific principles. 

That the evil of deforesting mountain ranges is a very real 
one, the well-known case of the Alps from France to Austria has 
proved once and for als. Wherever in these mountains extensive 


deforestation has taken place the consequence has been the gradual 
formation of a series of torrents in all places where the surface did 
not consist of hard rock; the débris brought down has covered 
more and more fertile land at the base of the torrent: 
has grown to such an extent that not only in France, but also in 


3 and this evil 


other Alpine countries, great efforts have heen made to re-afforest 
the denuded area at « great outlay. When once the evil has been 
created, immediate afforestation is not possible; it must be pre- 
ceded by the construction of dams, dykes, walls, etc, to steady 
the soil until the young forest growth has had time to establish 
itself and once more lay hold of the surface soil. It requires no 
detailed calculation tc estimate the enormous cost such operations 
would entail in this country, nor the magnitude of the losses the 
covering up of the cultivated lands at the foot of the mountains 
would give rise to. The writer of the article alluded to above 
raises another aspect of the question, one which was alluded to 
in considering the position of the Cauvery river and the power 
required for the Kolar Goldfields. He says :— 

Hitherto the rivers and canals have been regarded almost 
entirely from an agricultural point of view. If the rivers run low, 
or if the canals.afforded an inadequate supply that was a matter 
that affected the ryot alone, and the: disturbance to the canal 
revenue was a depaitmental incident whose occurrence did not 
affect other interest. acutely, But will this be the case a genera- 
tion hence? Will net other interests be concerned and will not 
other influences mak: themselves felt and demand imperatively a 
better regulation of tie sources of their prosperity? A generation 
hence the value of hydvanlic motive power along the whole south- 
ern aspect of the Ilimalyan Range from Gilgit to Assam and 
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thence south to Siam may have so increased, and its import- 
ance may have so appreciated, that any diminution of its 
effective force that can be possibly prevented will be resented 
by the whole power of iudustrial India, which a generation 
hence will certainly not be a negligible quantity. When new 
industries are set on foot, fresh demands are inevitably made on 
a Government. It has to undertake duties which before were not 
dreamt of ; for instance, some twenty years ago that portion of 
France that is bounded on the north and west by the Rhone and 
on the east by the Alps and south by the Mediterranean was 
almost wholly given over to agriculture. Now it teems with 
industrial mills and factories, all actuated by hydro-motive power 
either directly or by means cf electricity. Its area is about 22,000 
square miles, or equivalent to the area comprised between Simla, 
Sirsa, Lyallpur and Jammu. Within this portion of France there 
were in 1904 no less than 46,000 hydraulic installations varying 
from 16h.-p. to several thousand h.-p. 

It will be unnecessary here to quote from our correspondent’s 
letter on the “ Protection of the Sources of the Cauvery ” which will 
be found elsewhere ; but attcntion may be drawn to the fact that 
the writer points out a state of affairs in the south which greatly 
resembles that existing in the Himalayan ranges to the north. 
In the interests of the community at large there can be no doubt 
that the time has arrived at which it has become of the very first 
Wwgency that the entire question of the available water-supply of 
the country should be enqtired into by experts, and that an 
authoritative report on the catchment areas of all the important 
rivers, whether actually in Jtvitish territory or in that of the great 
Native States, who are ever $ ready to demonstrate their loyalty 
and allegiance to the Crown, should be drawn up. With this report 
before them the Government >f India would be in a position to lay 
down definite rules upon the subject which would secure what may 
almost be termed the most irnportant areas on the Continent from 
the destruction they have experienced in the past. This destruction 
has ever been in the interests of the few, either to satisfy a pecuniary 
greed or with the object of starting, in ignorance, experiments for 
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the cultivation of coffer, tea, or, as in the newly projected idea in 
Madras, of rubber on the catchment areas of rivers or far up on 
mountain slopes, the r moval of the forest covering of which can 
but result, as in the cise of the Alps, in heavy and lamentable 
denudation of the hillsides and the covering up of the cultivated 
lands below to the ruin of the unfortunate ryot. 

In conclusion, we would suggest the formation ofa small expert 
Commission consisting of an expert Irrigation Officer, a member 
of the Indian Civil Service who has had experience of the losses 
ryots have suffered from wanton destruction of hill forests, and a 
Forest Officer of experience. That this Commission should visit 
all the catchment areas of the important rivers of the country and 
submit a report on their present condition. That they should be 
also required to frame lists of all districts, no matter at what distance 
they might be away from the catchment areas of the rivers in ques- 
tion, which in their opinion depended on particular rivers for their 
water-supply. That in addition to reporting upon the matter 
from the agricultural point of view in the interest of the ryot, the 
Commission be asked to record, wherever possible, a note upon 
the possibility or othe: wise of the rivers visited being serviceable 
as sources of hydraulic power, 


SCIENTIFIC PAPERS. 


ON POLLARDSHOOTS, STOOLSHOOTS AND ROOT-SUCKERS. 


BAR. S. HOLE, PCHy F, 


PART JIL. 


22. Hitherto in so far as we have considered pollard and 

aie sin cadena ioag Rake stool-shoots, it is cleat that we have been 

sidered neither pollarding dealing with cases in which the individual 
nor coppicing can be re- Peo 

yarded as a method of tree, injured by the removal of its crown 

reproduction: _ of branches, endeavours to repair the 

damage done and to regain its normal state of health, Under the 


most favourable circumstances: then, all that we have here is a 
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more or less complete rejuvenation of the individual tree, there is 
no division of the parent plant with the establishment of new and 
independent individuals, and hence no true reproduction in the 

correct sense of the term. 
23. The question next iwises whether, under some circum- 
stanccs, stool-shoots do become independent 


Authority for belieing ya , ; 
that vegetmive reproduce individuals provided with root systems of 


tion may be effected by 


Saeis Uk Aaelctiaeks their «wn and not relying on the old roots 


of the parent tree; if so, we should be 
forced to conclude that true vegetative reproduction may take place 
not only by means of root-suckers but also by stool-shoots. 

The following authorities support the belief that such a sup- 
position is at all events not impossible. 

Dr. Schlich speaking of stool-shoots and root-suckers of p. 
175, Vol. I, of his Manual of Forestry, says : “ Vf the new individual 
is capable of producing root buds and of developing them into 
roots it becomes independent of the mother plant ; in such a case 
reproduction is established by a division of the mother plant.” 

On p. 263 of Hartig’s Di eases of Trees (Hug. Trans, by Ward 
and Somerville) we find the following remark on stool-shoots : “As 
it is very desirable that these should become self-rooted, so that the 
new plants may be unaffected by the health of the parent stool 
it is an advantage to have them as low down on the stool as pos- 
sible,” 

24. No one who has had experience of teak coppice forests 


can have failed to nvtice when an old 
Stool-shoots of teak may 


produce independent ruts. tee, the interior of whose stem has entirely 


decayid, has been felled level with the 
ground, that vigorous coppice shoots often make their appearance 
from the periphery of the old stool, and that, after a few years, in 
the place of the stool which is no longer traceable on the surface, 
several young plants are found which, in shape and appearance, 
resemble healthy and vigorous seedling trees. Such shoots are 
often several feet apart, ther: is no visible connection between 
them at the ground surface, and at the first glance we recognise 
that we have conditions hire which differ widely from these 
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obtaining in the case of pollard-shoots, or of a group of coppice 
shoots situated on the top of a small and healthy stool. 1 have 
recently dug up several teak coppice stools and have had sections 
of them prepared. Thue is, I think, no room for doubt that with 
teak at all events c-ppice shoots are capable of developing 
independent roots of their own. 
25. Whether or not the young shoots, in such a case, ever 
become entirely separated from the parent 
Probable that in the case stool 1 have been unable to prove as yet. 
of teak a division of the 
parent stool may ocewr with From the specimens seen by me, however, 
the establishment of inde it does appear that in the case of teak 


pendent individial plants, 
fe, that true vegetative — coppicing, especially of old trees, usually 


reproduction is effected hy 
means of stool-shoots results in the production of young shoots, 
many of which are provided with an inde- 
pendent root system of considerable extent, but which usually 
maintain alive in their immediate neighbourhood a more or less 
extensive area of tissue belonging to the parent tree. From this 
living tissue, which is situated below the level of the ground, 
adventitious roots are usually developed in considerable numbers 
which, it would seem, inust belp in’ procuring the necessary water 
and salts required by the young shoot nearest to them in return for 
the food materials supplied to them by that shoot. May we not 
h, before the 


then seasonably conclude that the living tissue w 
cutting of the tree, was subservient to the dominating individuality 
of the parent stem, has, since the removal of the latter, become 
mainly devoted to the service of the individual shoot from which 
it receives the greater portion of its necessary food supplies; that, 
in other words, we hav2 under such circumstances a more or less 
complete division of the living tissue of the mother piant with the 
establishment of distinct individuals? 

It appears, it is trne, possible that in many cases all the 
shoots arising from one stool, as above described, are connected, 
more or less, directly with each other by links of living tissue, but 
there seems to be no primd Jacte reason for believing that such 
connection between different individuals is in itself likely to be 
injurious, as already noted in paragraph 1g above. 
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26. The question of decay spreading from the old stool to 
the young shoots, in the case of teak at all 


Decay sprenting to the 


events, does not appear to be a serious 
danyer, A young shoot 13 years old 
examined showed that the decay had only 
spread slowly downwards in the centre of the heartwood of one of 
the old roots of the parent stool in one case, whilst in others there 
was no sign of decay spreading to the young shoot or its roots. 

27. Such evidence may surely afford us reason to believe that 
with some of cur Indian spr-cies continued reproduction is possible 
not only by root-suckers bu! also by means of stool-shoots. 

28, The shape of the cut surface of the stool is a point on 

‘ies meshodtot Gouciig which much stress is often laid in the rules 


a ston! in coppice fell- to be ‘observed in coppice fellings and a 
ng. 


dom:shaped surface is usually recom- 
mended, z.¢., one which is hi:hest at the centre, It has been noticed, 
however, that a high stool may interfere with the development of 
the independent root system of a young shoot, 

The rapid decay of the old stool thus appears not only to 
afford the necessary room for the development of such young roots 
but also to provide a soil enriched with decaying organic material 
from which they can obtain their needful supplies of salts. 

In the class of cases mentioned in paragraphs 17 and 19 above, 
it has been pointed out that the object to be kept in view is the 
rapid recovery of the parent plant from the injury inflicted, the 
body of the parent plant being kept as far as possible énzact, and 
this object would clearly he promoted by the rapid healing and 
covering over of the cut surface of the stem by healthy living tissue, 

In the class of cases now under discussion, however, it would 
appear that the more extensive the independent root systems of the 
young shoots and the more rapid the decay and disappearance of 
the greater part of the stool and roots of the parent tree, the more 
successful are the young shoots likely to be from the point of 
view of reproduction, In other words, the object to be kept in 
view is not to maintain the body of the parent plant intact but to 
ensure its rapid distntegrati n. 
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29. It is doubtful whether we shall be able for several years yet 
to draw up sound rules for the management of our coppice forests 
based on an accurate knowledge of the life histories of our species, 
but on the evidence at present available, it would certainly seem 
preferable to adopt, as 4 general rule for coppice fellings, a flat sec- 
tion cut level with the ground, and not a dome. The former offers 
no obstruction to the rapid covering of the cut surface by vigorous 
young shoots on a small stool, and, in the case of old stools, every 
extra bit of wood I:ft in the stool may be distinctly injurious to 
the young shoots by obstructing the development of their roots. 

Tn some cases, of course, where the decay is spreading from the 
old stool is likely to be injurious to the young shoots, or where 
naturat decay is not likely to ensure the disappearance of the central 
portion of the stool with sufficient rapidity, it may be advisable 
to cut away the greater part of the stool, and, where the object is 
to favour the production of root-suckers, the removal of the entire 
stool will often be necessary. 

Tt is interesting to note that so long ago as October 1875, in 
a paper read at the Forest Conference held at Simla in that year, 
Mr, Fernandez recommended the following procedure for the cop- 
picing of old teak »— 

“The soil has to be dug up round the tree to be felled until 
the whole stem and principal roots are exposed, ‘The stem 
should then be cut out as near as possible to its junction with 
those roots and the earth thrown back and gently pressed down,” 

It would obviously, however, in all cases be a question for 


decision whether the extra expenditure involved by such operations 
is justified by the improved condition of the resulting shoots, 
go Sufficient has now, 1 think, been said to show that both 


Necessity for obtaining root-suckers and stool-shoots may vary 
proofs regarding the cha 


Seeitics Of atdebahcols greatly in their character ang with regard 
voot-suckers in the to the conditions under which they develop. 
of particular species aad 


definite Tocalities betire Moreover, we know how greatly the same 
accepting as true any 

general statement regard-ng 
them. 


species may vary in different localities, and 
how much different species may vary in 
their behaviour where exposed to similar conditions and treatment, 
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in consequence of which we must recognise the necessity: of not 
accepting any sweepin.: generalisation, such as “coppice shoots 
can never produce fertile seed ” until we have obtained for ourselves 
proof that this is so with coppice shoots of the various types 
indicated in this paper, in the case of the particular species and 
locality we have to deal with. Mr. Fischer, for instance, has 
recently reported experiments on p. 198 of Vol. XXX of the 
Fudian Forester vom which it appears that seed obtained from sal 
coppice shoots was found to be fertile in Ganjam. 

31. Seeing that such a large proportion of our Indian forests 
are now managed as coppice or as coppice 


Advisability of commenc- “US ‘ 
ing the systematic collee- -vith standards, the subject of the present 


tion of data bearing on the 

points here alluded to with- paper appears to be one of great and daily 
out dla: increasing importance, and I have therefore 
ventured to draw attention to it now, when the establishment of 
a Forest Research Bureau with its complement of botanical and 
sylvicultural experts, being on the eve of becoming an accomplished 
fact,* encourages the hoy-e that a commencement may now be made 
to systematically ccllect reliable data bearing on some of the points 
here mentioned, some «f the most important problems perhaps 
being— 

In the case of definire species, in selected localitie: 

sa) Can true reproduction be effected by root-suckers or stool- 
shoots? 

(6) What are the principal conditions which respectively 
favour and olstruct such reproduction ? 

(¢) In each case which method of reproduction is the best > 

(d) In what cases is pollarding preferable to coppicing ? 

(e) What are the best practical methods of felling to be adopt- 
ed in each cae with the object of helping the tree cut 
to recover from the injury inflicted as quickly and 
completely as possible ? 

It should be noted that the problems here referred to do not 

necessarily only concern those forests which are to be permanently 


* Created on June sth, vide R, and A. Department, Government of India, Forest 
Circular No, 11—-166-4-F,, dated Simla, 5th June 1906, 
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managed as coppice or coppice with standards. Their solution 
will for instance enable us to decide whether, in some cases, a 
preliminary round of coppice fellings is not a better treatment to 
apply to a poor and irregular crop when it is desired to manage 
the same ultimately under one of the High Forest Systems than that 
usually known in India as the System of Improvement Fellings. 
32. In conclusion, it seems advisable to draw attention to the 
despairing strain so often found of recent 
for immediate anxiety years in our Annual Reports to the effect 
garding the possible denn. 


dation of our coppice that our coppice forests are being denuded, 
forests, 


No apparent necesuty 


as a good example of which we may take 
the following extract from the Bombay Northern Circle Report for 
1894-95, printed at p. 457, Vol. XXX, of the /adian Morester — 

“It cannot be overlooked that there is a great dearth—too 
often a total absencc: — of seedlings to replace the present stools when 
their reproductive j-ower shall be exhausted. The vitality of the 
present stools may last out two or even three revolutions, but 
unless seedlings are produced to replace them as they fail, the 
ultimate result must be denudation.” 

Seeing that there is reason to believe that both stool and 
pollard-shoots are wot necessarily inferior to seedling trees in their 
power of producing fertile seed, and also that the continued 
reproduction of many of our species may be ensured by means of 
root-suckers or by stool-shoots, there certainly seems to be no 
ground for immediate anxiety regarding the possible denudation 
of our coppice forests. 


ORIGINAL ARTICLES. 


THE GOALPARA FOREST TRAMWAY. 
hy W. F. PERREE, LS, 
PART I. 
In places whert ordinary means of transport are scarce or 
costly, where the use of carts is possible only for a short season, 
and where material: in quantity have to be transported in excess 
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of the capability of ordinary local means, tramways may often 
offer a solution of transport difficulties. The Goalpara forests, 
which are situated under the Bhutan Himalayas at distances vary- 
ing from 30 to 6o miles from the Brahmaputra river, have always 
suffered from insufficient means of export. The resident popula- 
tion has never kept draught cattle for any purpose beyond plough- 
ing, and the transport of timber has been hitherto done by hand, 
large trees being cut into short logs (dhums) under 7 feet in length, 
which are rolled by hand som-times for 12 or 1§ miles to a float- 
ing stream. Smaller timber has been carried out of the forest on 
men’s shoulders, véde Plate XX X1V. On reaching a suitable stream 
the timber is lashed to dugouts and taken to the Brahmaputra, 
whence it is rafted with the help of large boats to the principal towns 
of Eastern and Lower Bengal It is evident that these extensive 
forests could not be worked successfully by means of such primi- 
tive transport ; the inaccessible blocks generally remained untouched 
and the entire yield was seldom brought to market. The land 
adjoining the reserved forests is, with the exception of a few 
Mech villages, almost uninhabited. Local labour is therefore scarce, 
while the unhealthiness of the Perai tract renders work by imported 
labour possible only during the short season from December to 
April. Difficulties are enhanced by the presence of a waterless 
or “ Bhabar” tract, varying in width from 8 to 15 miles, which is 
waterless during the open season. Attempts to sink wells have 
been made, but below 30 feet lirge boulders are encountered render- 
ing excavation next to impossible, and water is not found even 


at a depth of 80 feet. In deciding on additional means of transport, 
it was therefore necessary to always bear in mind that workmen 
in the “ Bhabar” tract would have to be supplied with water, 
Elephants are in use for dragging timber and a part of the 
outturn has been extracted with their help, but these animals 
are liable to outbreaks of anthrax and are unsuited for work 
at a distance from water, Buffaloes or bullocks could have 
been used for draught, bur they would have involved the 
construction of roads for cart traffic which in forests where the 
rainfall exceeds 150 inches are soon churned into quagmires, and 
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the local cattle are infested with rinderpest and foot-and-mouth 
disease, so there was clearly great danger in relying solely on 
horned cattle. Aftcr due consideration, it was decided to lay a 
tramway in the Western Range which is the most remote from the 
sale depéts and offt-rs the greatest difficulties of transport as well 
as disadvantages reyarding water-supply. The line was commenced 
from a convenient floating stream and gradually pushed north- 
wards to deal with the coupes in succession. Some re-arrangement 
of coupes was necussary to ensure the most economical use of the 
tramway. In 1901 02, a commencement was made with 2% miles, 
subsequent additions bringing up the total to 9% miles. The gauge 
and strength of materials had first to be settled. Portability is an 
important factor, and the universal 24 inch gauge was therefore 
adopted. In deciding on the strength of materials, it was necessary 
to know the safe loads for rails of different strength. The weight 
per yard of rails is used to indicate the quantity of metal in the 
various scetions, sc that the strength varies with the weight. The 
safe load is indicated by the maximum pressure which a wheel can 
carry without causing deflection in the rail, and this again varies 
with the spacing apart of the sleepers. 

The following table shows the wheel pressures for different 
weights of rails with the spacing of sleepers in most general 
use :— 


an, 


WHEeRL PRESSURES FOR RAILS OF— 


Sleepers 
apart. ly Ibs, per fig Ibs, per |18 lbs, per [18 Ibs, per |20 Ibs, per |24 Ibs. per 
yard. yard. yard. yard, yar yard, 
4o" 990 1,700 1,960 2,485 2,900 3.970 
36" 1,100 1,900 2,130 24755 3,280 4,600 
qa” 1.275 2150 2,500 3170 3.685 51300 
ay" 148 2,510 2,900 3,650 4.230 6,075 


These figures are approximate for mild steel and it should be 
remembered that laboratory tests require a substantial margin of 
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safety. The comparatively large differences between rails of 18 Ibs. 
and 18} Ibs. is due to the dilference in section; the latter is nearly 14 
inch taller, and while offering greater resistance to vertical pressure 
is obviously more liable t> lateral deflection. It is, however, 
important to realise that a comparatively light rail may carry the 
same load as a heavier one if more closely sleepered, a useful fact 
to remember in determining the initial outlay. In the present case 
it was considered that the inaximum size of logs which the rails 
ueed carry would not exceed 50 cubic feet, allowing 70 Ibs. per 
cubic foot and three such los per bogie truck on eight wheels, the 
wheel pressure would be only 1,312 lbs. so that 14 Ibs. rails would 
clearly be of sufficient strenyth, especially as the above maximum 
load would be very exceptionally carried. In order also to keep 
the initial expenditure as low as possible, 14 Ibs. rails were decided 
upon, and, with a view te maintaining portability, corrugated steel 
sleepers weighing about 12 lbs. per yard and 4o inches apart were 
adopted. It has, however, becn proved that on temporary lines where 
the sleepers do not always rest ona firm bed, it is preferable to place 
them at about 32 inches’ interval, This admits of placing sleepers 
nearer the rail joints, at which places the rails always show a 
tendency to bend, especially on gradients where the speed of loaded 


trucks is considerable. 

The rails are in 5 metre lengths (1634 feet) ; the materials were 
purchased in Calcutta from Messrs. Martin & Co., the then agents 
for Messrs. Arthur Koppel & Co.* I am greatly obliged to the 
latter firm for allowing me the use of woodcuts from their illustrat- 
ed catalogue and for the table of wheel pressures above quoted. 

The laying of the line offers no practical difficulty and is 
easily accomplished by unskilled labour. The ground in the tract 
here dealt with is generally Jcvel with a slight slope from north to 
south which is the general direction of the alignment. A few 
undulations and shallow di pressions necessitated small embank- 
ments in order to keep the slope down to 1 in 200. After selecting 
the alignment, the trees are felled by the roots to a width of 10 
feet, a track 6 feet wide is then raised about a foot above the 


* Messrs, Arthur Koppel & Co. hive now their offices at 1, Mission Row, Calcutta, 
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surrounding level by cu(ting drains 2 feet wide on either side and 
throwing the earth on the centre. [In high land this is sufficient, 
but in places liable to inundation the line must always be above 
flood level. The surface is then approximately levelled by eye—see 
Plate XXXII. The tramway materials are fixed together by a 
simple system of bolts and nuts. Mech and Santhal coolies were 
employed. Jt is important to keep a check on the issue of clips, 
bolts, nuts, etc.; such small articles are easily mislaid and lost. It 
is advisable to issue each morning the approximate quautily requir- 
ed for the day’s work, The materials are roughly placed in position 
and bolted together—see Plate XXXII, The rails are fixed to the 
sleepers by ctips which are bolted through the sleeper as shown in 
the annexed woodeut —higure 1. Uhere isa rectangular hole in the 


FIG. 1.—-CLtP AND BOLT FASTENING FOR ATTACHING RAILS 70 SLEKPERS. 


sleeper through which the similarly shaped bolt head is passed. The 
bolt is then turned through go° and the clip firmly screwed down. 
The holding is found to :emain firm for years. In the last exten- 
sion of 34 miles, which it is calculated will remain in position for 6 
or 7 years, wonden sleepers (416" x 5” x 4”) at 33 inches interval 
have been employed. ‘The cost is very little less per mile than if 
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steel sleepers at 4o inclr2s interval are used, owing to the enhanced 


cost of laying by skilled labour, 

‘Lhe detect in the stecl sleeper is that; resting on the surface 
and the end being open, it does not offer the same res 
lateral displacement as 1 wooden sleeper firmly buried to a depth 
of qinches in the welltrodden earth. Wild elephants walking 
between the rails kick them outwards as they pass along and dis- 
place the line laid on «teel sleepers laterally but have no such 


ance to 


effect on the section laid over wooden sleepers, After the line 
has been securely bolted! it is straightened with crowbars and packed. 
For this purpose some «arth is thrown on the line from the drains 
and packed firmly under the sleepers-—see Plate XXXL. This is 
an important operation as the line must at the same time be finally” 
levelled, and the firmne:s of the rails as well as the durability of the 


line depends on this, Thillasting is unnecessary, but good drainage 


is essential, Men should patrol as soot as possible after vain 
and open all drains whivh may be choked and let out any water 
which may collect betwern the rails. Plate XX XJ shows a finished 
section of line, 

For control of trafic and also in order to facilitate laying, 
long straight lengths ari preferable to a series of curves, however 


slight. The laying of curves is a simple matter Asa rule this 


can be done by eye, remembering always that too steep a curve 


is apt to cause trucks to derail ; on the other hand, it is not advis- 
able to bend more rails ‘han are absolutely necessary, as this may 
affect the usefulness of materials 
2—is applied at intervals of a foot or so along the sail until it 


ater on, A jim crow—see Figure 


reaches the necessary curve, Some practice is required to apply 
force evenly all along the rail and thereby avoid an uneven curve. 
Haying completed one rail, the other is placed on top of it now 
and then, as the jim crow is applied, in order to gauge the 
progress and thereby ensure exact correspondence of adjoining 
rails. When lifting the line and relaying it in another place, it is 
not necessary to open the sleeper bolts at all, the fish plates only 
need be opened and the line lifted in rail sections, In practice it 
is found easy to lift the 14-Ib. plant in sections of two rail lengths. 
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For this purpose the rail joints should be kept exactly opposite 
each other. ‘This is nol possible on curves, where the inner rail 
soon projects beyond the outer. The former can be cut or on 
temporary lines a block of wood may be inserted to fill up the gap. 


fi, 


hu 


i] AKOPPEL. 
! i 


Fic. 2.-— IM CROW” OR RAIL BENDER, 


If hard wood is employed and firmly fixed to a wooden sleeper 
renewal will not be neces ary more often than twice a year. 

Rolling stock, the outlay aud working of the tramway will be 
dealt with in a subsequent article. 


THE PROT 


"TION OF THE SOURCES OF THE CAUVERY, 


In the May number of the /adien Horester appears a short 
article entitled “ Mysore Forests and the Cauvery River,” calling 
attention to the necessity for the careful preservation of the forests 
oof the Cauvery. Judging from the 


on the catchment ar 


various articles which have been printed in the /ndiia Forester, any 
stick is good enough to beat Mysure; but is Mysore alone to blame 
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for want of protection of these important areas? The answer 
must surely be in the negstive. Every tree that grows must, of 
course, have its effect on tlie distribution of water ; but though I 
have never seen this principle clearly laid down, I think it is 
generally accepted that from the water point of view the deci- 
duous forests represent the copper, the semi-shola the silver and 
the true shola forests the vold. If this axiom be true, it is the 
protection of the actual evergreen forest which is of the first 
importance, when the proper distribution of water is considered. 
As far as my experience goes in the south of India, no reckless 
destruction of Government shola forest is going on for the sake 
of the revenue from timber. The most valuable trees in this class 
of forest are the Mesua ferrea, the Ebonies, the Gluta Travancorica 
of Tinnevelly, the White and Red Cedars of the West Coast and 
the Poonspar and Artocarpus hirsuta of the Anaimalais and the 


West Coast. Valuable as are these species, their distance from the 
various centres of consumption renders them less remunerative than 
the more easily extracted Teak, Vengai and Rosewood, There i 
then little danger from over-extraction of timber, but, in) other 


ways, much of this valuable forest has been or is being destroyed, 
and an examination of the Cauvery river cannot but be instruec- 
tive from several points of siew. Not only is Mysore benefited by 
the supply of water in the Cauvery but a great deal of the wet 
cultivation of Coimbatore, Trichinopoly and 1 


njore is dependent 
on it, and the value of a regular supply of water can therefore 
searcely be over-estimated, 

My geography is distinctly weak and I am quite open to 
correction, but are not the actual sources of the Cauvery outside 
Mysore and somewhere up in the Western Ghats of the Bombay 
Presidency *? If this is the case, then Mysore is not able to control 
the chief source of supply, and can only assist in its maintenance 
by the proper upkeep of ths shola forests of the principal streams 
which fall into it, At all events Mysore is not in any way respon- 
sible for the proper supply of water in the Kabbani, a large river 
Hs into the Cauvers: before it reaches the Siv. 


which 


uvery river rises in the Western Ghats in Coorg. 
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works, and which alone should, if properly controlled, give 
sufficient water for the continual supply required by those works. 
Now the Kabbani is x Mysore river and belongs to Mysore alone, 
but Mysore has practically no control over it whatever, Through- 
out its course it runs through dry arid plains, with uo forest near 
it but the dry decidunus forest round Kakenkotta and the neigh- 
bourhood, But the Kabbani itself is formed by three considerable 
Matlab vers, known locally as the Pannamaram, the Manan- 
toddy and the Bavali rivers. All these rise in the dense sholas of 
Malabar and run through the Wynaad, a country which should be 
dense with evergreen and semi-evergreen forest. As regards the 
sources of the Pannainaram | know very little; but it rises in the 
region of heavy rainfall and runs through a country, which must 
at one time have been dense shola which, however, was subse- 
quently converted into coffee estates. When these estates were 
abandoned, the original sholas became a dense mass of lautana or 
bare grass land, the remaining forest being subjected to that 
pernicious system cf cultivation known in various districts as 
Tuckle, Ponam, Podu, Kumri, and a variety of other names, The 
Manantoddy river is formed by three considerable streams which 
rise in dense sholas, hut to my certain knowledge a large part of the 
catchment area of th- chief of these has been cleared for coffee and 
abandoned, and the -hola which contains the headwaters is now to 
be opened out for the sake of an experiment in rubber, Now it 
may be argued that Government has nothing to do with these 
lands, because, 


is usually the case in Malabar, the lands belong 
hut considering the vast interests at stake both 
in Mysore and in British territory, ought not the Government to 


to private owners 


step in and acquire the catchment areas of these strcams and rivers 
and insist on their rigid protection? The Bavali rises in what is 
now Government evergreen forest and runs for a great part of its 
Jength through semi-shola at the bottom of a deep valley, which 
forms a splendid catchment basin, Unfortunately, however, con- 
siderable areas in the valley were at one time given over to coffee 
estates, hut under protection these are gradually reclothing them- 
selves with forest, and it is the duty of the department to see 
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that this forest is properly protected and so contributes its proper 
share towards the perennial water-supply of the Cauvery, 
The next portion of the Cauvery to be considered is that 


between the Sivasamudram Falls and the Bhavani. In this portion 


there are no large rivers, but there are three considerable streams 
which ought to add consid: rably to the water-supply. These are 
the Gundila, the Odontharai Halla and the Palar. Most of the water 
of the Gundila drains into a series of large tanks near Kollegal, 
where it is absorbed by wet cultivation, but the balance drain 
the Canvery, and all the drainage from the Kollegal fields inust 
way to that river, This stream is depend- 
ent on the dense shulas aronnd Bellagie, the chief of which is the 
fine Bellagie shola itself, It is therefore surprising to learn that 
part of this splendid shola is to be given up to the rubber craze. 
Apart from this, the fire protection is not what it ought to be in 


into 


also eventually find 


this neighbourhood, and, what with the mischievous sholagar and 
the incendiarist shepherd, there is little doubt that the shola 
forest, instead of increasing 1 area, is little by little being eaten 
into by fire, The Odonthar ti nalla rises from the same neighbour- 
hood and has been chiefly n-entioned to call attention to the fact, 
noted by Mr. A. W. Lushington, that within the memory of man 
it was a perennial stream but is so no longer, clearly proving that 
our protection of the sholas +s not what it ought tobe. As regards 
the Palar, I can say very little, for though | have often been along 
its banks, I have never traced it to its source, which is, [ believe, in 
a somewhat inaccessible portion of the Burgur Hills, Its very 


inaccessibility may have aisisted in the protection of the head- 
waters, but as all that part of the country is a vast grazing ground, 
I consider it very possibk that the protective forests are being 
lessened by fire, which, in North Coimbatore, appears to be the 
natural concomitant of grazing. 

The next important tributary of the Cauvery is the Bhavani, 
with its perennial affluent, the Moyar. Of what importance this river 
is may be judged by the fact that for many years there has been 
a project under investigation of bunding up these two rivers with 
a big dam, thereby forming « Jarge lake of about 4osijnare miles. 
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The chief object of this scheme is to lead the water into the Cauvery 
during the dry weather, and thus secure the third crop of paddy in 
the Tanjore Distri 

The Moyar is very nearly as important as the Bhavani itself, 
for, though it is only a small river, yet in the hot weather it is 
always full of water, and from this T should judge that its sources 
are well protected. ‘hese sources are, | believe, in the Nilgiri 
District in the Moyar reserve, but on this point [ am not certain, 
and it is for the Distri t Forest Officer of that Division to say to 
what extent they are protected, 


For the greater part of its length this river runs through forest 
reserve and, after entering North Coimbatore, it receives usefnl addi- 
tions from the reserve known as the Nilgiri Eastern Slopes. Even 
ts are occupied by 
are a source of nuisance breaking up 
out-of-the-way parts of forest for cultivation and setting fire to the 
slopes, As, however, the reserved area is large and the portions 
ull, the suyces of water cannot be greatly affected. 
The Bhavani river itself rises in the Attapadi valley in Sonth 


their protection is by no me: 


perfect, as pi 


coffee totes, and the Trula 


cultivated s 


Malabar, and in this valley Government have been able to secure 
some small patches of reserve, but the greater portion has been 
declared to be private land, and disputes as to ownership have 
been innumerable art have actually given rise to bloodshed, 
Many years ago Mr. l'orter was instructed to report on the forests 
required for the protection of the headwaters of this important 
river, and he seems t. have made some judicious selections which, 
however, were not acted upon, possibly because Government were 
e such a large extent of private 


not prepared at the tine to acqu 
forest, Neediess to ay these private forests have since deteriora. 
ted under the woodcuiter's axe and the Ponam of the hillman, 
but there are still Inige areas practically untouched, owing to 
their inaccessibility, wd jt would be well for Government to 


acquire them before tey ave destroyed, and to carefully protect 
them when they are acquired. This will mean the proper opening 
out of the valley and the spending of money on rest-houses without 
much hope of return from the forest: point of view, but the return 
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will be there in the increased and properly regutated supply of 
water, not to Malabar, but to the Tanjore District, many miles 
away, What then are the lessons to be learned from this study of 
the Cauvery system ? 

(1) That we should not throw stones at Mysore, until we have 
thoroughly protected our own glass-houses.* 

(2) That we should point out to Government that it would be 
wise to spend motiey on the protection of water sources without 
any hope of direct return. 

(3) That our shola forests must be treated with the greatest 
caution and that we must lock upon them as protective and not 
remunerative, 

(4) That the hillman is out of place in a shola forest, and 
that if he will not conform to the uses of civilisation he will have 
to go elsewhere for the sake of the welfare of the greater number. 

(5) That we must steel our hearts against the wites of the 
planter so long as the land he requires is in the vicinity of an 
important source of water (which it generally is). 

(6) That we should insist on the proper protection of sholas 
which are now in our pos: 


ssion, and spend money in fire protect- 


ing them without hope of diwct return. 

Government spends large: sums of money in the investigation 
of possible irrigation projects Is it too much to ask that they 
should properly investigate their natural sources of water and see 
that they are being protected in the right way ? 


P.M. LUSHINGTON, 
Camp ANTERASAUTA: 
oth July 1906. 


* The raison dete of the Iudan Forester isto draw attention to and impartially 
discuss anv and every point bearing upon forest matters, amongst the most important 
of which is the subject here treated of Our comespondent will therefore, we feel 
sure, admit that the writer of the note on the ‘Mysore 


rests and the Cauvery River, 


who has 19 connection with either Mysore or Madias, bas perfarmed a service of no 


mean velue ; for his remarks and inlvrences with respect to the state of things in 
Mysore have resulted in our correspor-ient’s most interesting and valuable note on the 


position of affairs in Madras, [Hox, p.] 
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INDIAN FORESTER 


OCTOBER, 1906. 


RECRUITMENT FOR THE INDIAN FOREST SERVICE. 


In a leader written last year on the subject of the future 
training of the contiolling staff of the Indian Forest Service, we 
described the new qualifying examination for the admission of 
probationers to the Department introduced at the time of the trans- 
fer of the Forestry College from Cooper's Hill to Oxford. It will be 
unnecessary to recapitulate details, The subjects, although the 
standard was a childishly low one, were Mechanics and Physics, 
Chemistry, Zoology and Botany —a good selection. Unfortunately 
neither the small amount of knowledge required by the examina- 
tion, the course of instruction to be followed subsequently by 
the successful competitor nor the prospects offered him in the 
Forest Service, appeiled to the University undergraduate, and the 
effort to obtain probationers in this way proved a failure. There 
were severa] reasons attributable for this non-success—the recent 
transfer of the Colleze to Oxford, inadequate knowledge on the 
part of the public at Home as to the nature of the Department or 
what forestry meant, ete. Towards the close of the year therefore 
a fresh attempt wax made to secure candidates for the present 
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year. A circular was issued trom which we published extracts last 
February. In this paper not less than ten appointments were 
offered to be competed for at an examination to be held in London 
by the Civil Service Commissioners on August 28th, 1906. ‘The 
age limit was fixed between 18 and 21 years and an alteration 
was made in the entrance exumination by the omission of Zoology 
—only the elements of the cther three subjects being demanded ; 
the qualifying examination in German was still, however, insisted 
upon. What was the result? Candidates still failed to come 
forward, and this certainly through no fear of the difficulties of the 
examination test: for an averagely sharp boy of fifteen on the 
Science side of a public school could have faced it with composure. 
As a consequence we have read recently in the English daily 
press a circular, issued by the Secretary of State for India and 
dated August 16th, 1906, in which the following amazing offer 
appear 
1. The Secretary of State for India in Council gives notice 
that he is prepared to receive applications for appointment, 


otherwise than by examination, of probationers for the 
Indian Forest Services. In choosing candidates be will be 
guided by a Selection Committee. 

2. Candidates must be between 18 and 21, but the Selection 
Committee will be empowered to recommend the relaxa- 
tion of the higher limit in any case in which they may 
think fit. 

3. Candidates will be required to have a knowledge (amount 
not stated) af Cheaiixtry, Physics and Mechanics. A keiaw- 
ledge of Botany and German will not be insisted upon. 

We cannot but feel that we are expressing the opinion of the 

Service when we say that it stands aghast at the above advertise- 
ment. No qualifying examinwtion and therefore recruitment from 
the ranks of the brainless men who were at the bottom of the 
forms at public schools; no age limit and therefore all the failures 
who have tried for the Army, Police and every other examination 
possible and have been plucked for deficient education or, worse 
still, lack of brains. No knowledge of Botany-—the foundation of 
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the future work of the Torester. No knowledge of German insist- 
ed upon and yet the candidate has to spend a year at work in 
Germany : work the success 


ul assimilation of which depends 
entirely on a thorough ¢ lloquial knowledge of the language. ‘To 
s) course 
at Oxford will have to b2 devoted to tuition in a subject in which 
the probationer should have been educated during boyhood. 


acquire such, many valuable hours during the two yei 


{Yow ean such men be expected to carry on the work of a 
progressive department, built up by men who entered it by com- 
petition and in whose ranks have been found men who have proved 
themselves to occupy, intellectually, a high plane. 

We would wish it to be understood that our criticisms on the 
circular and on the present position of affairs ave made entirely 
in the interests of the Service and the Government whom that 
Service will endeavour, with many disadvantages to contend with, 
to serve as devotedly in the future, we feel we can confidently 
state, as it has served it loyally in the past. We deprecate any 
other interpretation being read into this attempt to review the 
present position, In the remarks which follow we trust to be able 
to aid in the solution of « difficult problem, not to strew stumbling 
blocks in an already arduous path.” 

In weighing the present position of affairs we would first 
put for consideration the following point : Why, we would ask, was 
it possible, with the far more expensive education at Cooper's Hill 
's tuition cost the student £1,000), to obtain 
candidates to sit at the examination year after year in sufficient 


(for the three y 


numbers to ensure a selection; though this selection fell off cou- 
siderably, as all are aware, from the date of the amalgamation of 


the Forest and Police exeminations ?. We consider the answer is to 


be sought in one direction oniy, It is but recently that the British 
public have really understood what the Forest Department in 
India really is, and this knowledge owes, we think, its origin 
to the publicity given to the closure of Cooper's Till, the transfer 
of the Forest probationcrs to Oxford and the struggle which took 


te attention to the art 


# Ju this connection we wo ud 
this subject in the fudias Foesicr, Vol. XX, pp. 19-12. 
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place between Oxford and Cambridge before the new course was 
established at the former University. The course is cheaper now 
than in the old days, but public attention having been drawn to the 
matter, the emoluments and prospects of the Department have 
been found so little attractive, when the long and unavoidably 
expensive course of tuition the profession of a Forester necessarily 
entails tand upon the necessity of such a course we are all agreed) 
is taken into account, that the fiat has gone forth that the Service 
must for the present be taba: ed. 

Now this is a most serious position of affairs and one which 
we are fully aware has becn receiving the earnest consideration 
of all those responsible for the management of the Department in 
India. Dr Schlich has, in a recent letter, pointed out that the 
Department cannot expect to get really good men under present 
conditions of pay and service, and we fully endorse an opinion 
coming from such an eminent authority. A careful consideration 
of the matter would seem to leave but two courses open if the 
Department is to be maintained ata high level. Our suggestions 
are as follows: first improve the prospects of the Service in 
India and then stiffen up, and stiffen up very considerably, the 
entrance examination at Home 

We believe the Department would be content, and we have 
little doubt that if the Service in India is content candidates 
will soon be forthcoming at ITome, if the Secretary of State would 
reorganise it on the following generous lines :— 

i. If he would be disposed to re-consider the terms lately 
geanted to Conservitors, accepting in lieu those proposed 
by the Government of India ta T.ocal Governments in 
their civeular of last year. 

2. Accept the terms that may be proposed by the Government 
of India for increasing the emoluments of Deputy Con- 
servators and Assistant Conservators. 

3. Grant the extra pension of Rs. 1,000 to all Conservators. 

4 Cancel the petty but obnoxious restriction that Conser- 
yators are not allowed to officiate in a higher grade in 


privilege leave vacincies. 
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We would venture to hope that the above suggestions will be 
received inthe spirit in vhich they are writtén—the one aim being 
the improvement of the conditions of service in order to ensure high 
efficiency ; for on this alone depends future effective adminis 
and increased economic and financial possibilities. 

Our second point i> the stiffening up of the entrance exami- 
nation. It is beyond dispute that the stiffer an examination is 
made, of conrse within certain limits, the greater the fascination it 
is likely to have for the majority of candidates ; and, zpse facéo, the 
higher the value they will attach to the Department to gain 
admission into which it has been prescribed. An easy entrance 
examination is #o¢ an advantage to any Department. 

The Army has oftcn been looked at askance by good men 
owing to the relaxation of the competitive tests and to the many 
other backdoor ways o/ entering it. Wecannot but think that the 
lowering of the standaid of the Forest entrance examination in 
the past has perhaps been regrettable. With improved prospects 


ration 


in the Department itself, we would strongly recommend this 
standard being so raise:l as to attract first class men. On the 
assurance of the supply of such the future of the Department 
depends—a future which is, at present, trembling in the balance. 


SCIENTIFIC PAPERS. 


SHRUBS AND TKEES OF THE EVERGREEN SHOLAS 
OF NORTH COIMBATORE, 


LY Ge Fe ©. FISCIER, IPAS. 

The main mass of the forests of the North Coimbatore Division 
are deciduous and generally very dry. On the higher hills, how- 
ever, patches of everjreen forests are met with surrounded by 
large areas of grass lands. Such forests known as “sholas ” are 
met with principally on the north-western boundary adjoining 
the Mysore Province along the ridges of the Billigiri Rangan hills. 
There are, however, three or four detached ones further east, and 
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We would venture to hope that the above suggestions will be 
received inthe spirit in which they are written—the one aim being 
the improvement of the: conditions of service in order to ensure high 
efficiency ; for on this vlone depencls future effective administration 
and increased economic and financial possibilities. 

Our second point is the stiffening up of the entrance exami- 
nation. It is beyond dispute that the stiffer an examination is 
made, of course withii certain limits, the greater the fascination it 
is likcly to have for the majority of candidates ; and, ise facto, the 
higher the value they will attach to the Department to gain 
admission into which it has been prescribed. An easy entrance 
examination is zo¢ an advantage to any Department. 

The Army has olten been looked at askance by good men 
owing to the relaxation of the competitive tests and to the many 
other backdoor ways of entering it, Wecannot but think that the 
lowering of the standird of the Forest entrance examination in 
the past has perhaps been regrettable. With improved prospects 
jn the Department itself, we would strongly recommend this 
standard being so raised as to attract first class men. On the 
assurance of the supply of such the future of the Department 
depends—a future which is, at present, trembling in the balance, 


SCIENTIFIC PAPERS. 


SIIRUBS AND '}REES OF THE EVERGREEN SHOLAS 
OF NORTH COIMBATORE. 


RY C. KE. C, FISCHER, IFS. 


The main mass <f the forests of the North Coimbatore Division 
are deciduous and generally very dry. On the higher hills, how- 
ever, patches of evergreen forests are met with surrounded by 
large areas of grass lands. Such forests known as “sholas ” are 
met with principally on the north-western boundary adjoining 
the Mysore Province along the ridges of the Billigiri Rangan hills. 
There are, however, three or fuur detached ones further east, and 
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one in the easternmost reserve on the Palamalai hills overlooking 
the’ Kaveri river which here divides the Coimbatore and Salem 
districts. At one point a sinall section of the Nilgiri hills with 
two small sholas is included. These sholas are found at elevations 
above 4,000 feet and usuaily over 5,000 feet. The highest poiut in 
the Division is Kuttari Leett. in the Billigiri Rangans which is 
5,073 feet. 

There some differencs of opinion as to what area was 
formerly covered by shola in these localities. Did they once cover 
all the hills about 4,500 feet where now tall gras 
monopolise the soi]? “The Incal sholagas deny this and say: that 


cs practically 


the evergreen forest never e-tended beyond its present limits. 
There is, however, ample evidence that they are wrong, detached 
bits of shola appearing here end there at short distances from 
larger ones, which are no doubt vestiges of former continuous tracts 
of evergreen. There seems n« reason why wherever there is suffi- 
cient depth of soil there shol« should not grow. Constant firing 
has, it is certain, considerably diminished the area of evergreen 
forest. Fires usually do not in through a shola, but gradually 
wear away the edges, the dense high grass of course facilitating 
the process. Occasionally a uatural protection in the shape of 
a dense protective belt of a stout shrubby species of strobilanthes 
is found along the margin. Once shola has been replaced by 
grass, its re-establishment must be a lengthy and difficult matter, 
Where, however, grass has not occupied the soil cleared of ever- 
green (as in clearings for cultivation subsequently abandoned), the 
latter frequently springs up agvin from seed or from the pollarded 
stumps. The sholas may be said roughly to be of two kinds, which 
may be termed “wet” and “dry” sholas respectively, and are 
characterised by the presence or absence of Calamus Rotang which 
is found in wet sholas only. ‘The sholas have been comparatively 
little explored and their coniponents are not generally known. 
They are somewhat inaccessibl, and, further, the number of useful 
kinds of timber trees is small, the trees being mostly soft-wooded, 
so that they have received little notice from foresters except as a 
protection for water sources, With the small material available, 
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it is too early yet to make a botanical survey of this flora, but 
enough is known to trace its affinity with the flora of the Malabar 
Province or India Agnosa (Prain’s Bengal Plants) and to show 
ion of that province. 

‘The appended list is of course anything but complete, but 


that it is an eastern incur 


as no list is available ‘for reference, | have ventured to prepare 
a preliminary one as a commencement and it can be amplified 
later. 

The sholas occur on all aspects, the largest and also the best 
representative of the © wet sholas” occupying the head of a fine 
perennial stream runnirg almost due north. This fine patch of 
some 3,000 or 4,000 acres is very densely stocked. A recent valuation 
gave 240 trees over one foot in girth per acre, many stems being 
from 8 to 12 feet. M:. Talbot's description of the “Kans ” in 
Kanara in a recent issue of the /vdian Forester would fit this 
area equally well. 

The vernacular names quoted, unless otherwise stated, are 
those used by the local hillmen, sholagas, who speak a Kanarese 
dialect. The species marked with an asterisk are those quoted 
by Mr. Talbot as appearing in the North Kanara Kans — 


Anonacee. 
1. Goniothalamus \Wightii. H. f. and T.; flowers March ; small 
tree. 
. Miliusa indica, Leschen : flowers from June to December ; 
small tree, 


b 


AMenisperinacedes 
3. Cocculus laurifilius. D. C. flowers March, fruit: October ; 
small tree. 
Bixaceae, 


4. Scoiopia crenata Clos.: flowers June ; a tree not confined to 
sholas. Tamil Chekhada. 


Polygalaceae. 
. Polygala arillaia Hamilt.: a shrub with bright yellow 
5 y: y 
flowers. 
Sterculiaceae. 


6. * Sterculia gutti ta. Roxb. Jaf: fruit March ; a tree. 
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Tiliaceae. 

7. * Eleocarpus serratus. L.: flowers and fruit August and 
September ; a tree 

8, * Eleocarpus tuberculatus, Roxb. Amat. flowers March ; 
a large tree. 

Rutacene. 

9. Toddalia aculeata. Pers:a scandent prickly shrub, only 
in dry sholas and not confined to evergreen forest ; 
flowers during rains. 

10. Murraya Konigii. Spring: flowers May, fruit September ; 

a shrub. 

11. * Atalantia racemosa. W. and A.; flowers May ; a shrub. 

iz. Atalantia ceylanica. Oliv.: flowers May and June; a shrub. 


AMeltaceae. 

13. Cedrela microcarpa. C. DC.: flowers March, fruit June ; a 

very large tree producing valuable timber. 
Olacacene. 

14. * Mappia feetida, Miers. Moragad? :a tree usually small; 
flowers April and May, fruit May and June ; the flowers 
have a putrid smell which has called forth the name of 
“dead dog tree” in the Nilgiris. 


( edastraceae. 
15. * Salacia oblonga. Wall.; flowers April ; a shrub. 
KRhamnacee. 
16. Rhamnus dahuricus Pall. flo, Ross 
flowers May. 


shrub in dry sholas, 


Sabtaceae, 

17. Meliosma Wightii. Planch. AZeorai: a tree; flowers July 
to December. 

18 Meliosma Arnottiana. W. Afushitaka: a tree; flowers 
May. 

Le guiminoseae. 

19. Acrocarpus fraxinifclius. W.; flowers February, fruit June ; 
a large tree. 

20. Albizzia stipulata, Boiv.: flowers April ; a large tree. 


1906} 


SHRULS AND TREES OF NORTH COIMBATORE 485 
Rosaceae. 
213 eae Sere, et pee scandent shrubs 
5 é : 
22, Rubus iipticus Smith: at the edges of sholas 


24. 
25. 


3I. 


39. 


23. Rubus lasiocarpus. Smith. 


. Viburnum coriaceum, Blum. 


and in clearings. 
Ollakuanannu, 


Myrtaceae. 
Eugenia spicata. Laurk.: a small tree; flowers April. 
Eugenia Gardneri. Thwaites : a small tree ; lowers March. 


Araliaceae. 


. Heptap!eurum racemosum. Redd.: a tree ; flowers June. 


Caprifoliaceae, 
Viburnum punctatum. Ham. |Smalf trees, not confined 
oes 
Rubiaceae. 
Plectronia Wightii. 1. Cooke. Ambaz:a small tree. 


. Ixora elongata. Heyne: flowers March to May ; a shrub. 


Psychotria truncata, Wall.: flowers March to May; a 
shrub, 
Psychotria elongata. Wight: flowers March ; a shrub. 
Lasianthus ciliatus Wight: flowers May and June; a 
shrub: 
Compositaceag. 


» Vernonia arborea. Ham, Kanakarugulu: a tree usually 


small. 


Al yprsinaceae. 


. Miesa indica. Wall: flowering and fruiting most of the 


year. Small shrub in dry sholas and not confined to 
sholas. 


. Embelis Rides. Burm.: flowers April: scandent shrub. 
» Ard 
~ Ardisi 


ia pauciflora. Heyne: flowers May ; shrub. 
ia solanacea. Roxb. (A. humilis, Vhl.): flowers May 
rub, 


Sapotaceae, 
Sideroxylon tomentasum. Roxb, Kaffadi : flowers May ; 
a larve tree 


to September 
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Isonandra Candolleana. Wight. Thirigalla : flowers May ; 
a shrub or small tree. 


Stpraceae. 


41. Symplocos spicata, Roxb. Manasigga : flowers rains, fruit 


45. 


50. 


33. 


May ; a small tree. 
Oleaceae. 


. Olea glandulifera, Wall. Varucely : flowers May ;a large 


tree. 


. * Olea dioica. Roxb. Kundat: flowers March ; not confined 


to sholas; a tree. 


. Ligustrum robustum. Blume. Gandunevavillean : flowers 


May, on the edges of sholas and in grass land ; a small 
tree. 


Loganiacene. 
Fagraa obovata. Wall, Agtva: flowers May ; a large tree 
with large handsome white fleshy flowers. 
Solanaceae. 
Solanum giganteum. Jacq.: flowers March to June, fruit 
August ; an unbranched thorny shrub, 


- Solanum ferox. Livn.: a thorny sheub. 


sleanthacene. 


. * Strobilanthes barbatus. Nees, }Small shrubs which 
. Strobilanthes luridus, Wight. J spring up rapidly 


wherever light penetrates through the canopy and 
forming dense thickets, 
Verbenaceae. 
* Callicarpa Janatu. Linn. A'eravely : flowers May to 
September; not confined to sholas ; a small tree, 
Laurineae. 
Cinnamomum Perrattetii. Meissn. : flowers March ; a small 
tree. 
Machilus macrantha. Nees. Aaraved? : flowers March, fruit 
April; a fair sized tree not confined to sholas. 
Alseodaphne semicarpi! 
March: a middle-s 


Nees: flowers December to 


+306] 


54. 
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Litsaea tometitosa. Heyne, Massaipavatai : flowers June to 
December ; a small tree not confined to sholas. 


55.* Litsaea zeyliunica. Nees: flowers June to November; a 


56. 


37 


58. 


67. 


68. 


shrub or siiall tree not confined to sholas. 
Elaeagnaceae. 

Elaeagnus latifolia, Linn. Tamil Padau: flowers nearly 
throughout. the year; a shrub often scandent, readily 
recognisab'e by the silvery scales on leaves, flowers and 
fruit; not confined to sholas. 

Huphorbiaceae. 

Phylianthus |ongipes. Muell. Arg.: flowers March, fruit 
August ; a shrub. 

Glochidion neilgherrense. Wight: flowers March ; a small 
tree. 


» Bischofia Javanica. Blume. Mirella: flowers March; a 


sinall tree not confined to sholas. 


. Croton aromaticus, Linn: flowers and fruit March ; a small 


tree, 
Mallotus watkera. Hook. f.: flowers May; a medium-sized 
tree. 


. Mallotus barbatus. Muell. Arg. Herake : flowers May and 


June; a fair sized tree. 
Urticackaes 


. Ficus glomerata. Roxb. Adi: a fair sized tree. 


Artocarpus integrifolia. Linn. A/asa: flowers January, fruit 
May and June; a large tree. 


. * Debregeasia velutina, Gauds: flowers January, fruit 


March; a small tree. 
Patitaceae. 


. * Caryota urens. Linn, not common ; a tree. 


Calamus Rotang. eééa: flowers March, fruit August ; a 
scandent, very thorny shrub forming dense thicket in the 
wet sholas only. 
Graminacae, 
* Oxytenanthera Thwaitesii, Munro: a shrubby slender 
semi-scandent bambov. 
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Lilices. 
69, Alsophila latebroza. Hook.: a shrubby tree-fern along 
streams in wet sholas. 

These notes are penned from a forester’s point of view, and so 
T have not included herbs and ferns in the list. In order, however, 
to enable comparison to a certain extent with the Malabar flora 
the number of species so far identified in each natural order 
{including trees, shrubs and herbs) are tabulated below. 


1, Ranunculaceu ten 8: 25. Styracee I 
2, Anonacee 2 26, Oleaceze aoe | 
3. Menispermacea: fel 27. Asclepiadacex a. I 
4. Bixacee Hp od 28. Loganiacex as 2 
5. Poly golaceve L 29. Solanacea: ae | 
6. Sterculiaces a alt 30. Gesneraceae I 
7. Tiliaceze iia 31. Acanthaces 5 
8. Rutacea yee 32. Verbenacea be 
9. Meliacea ed 33. Labiatew we 3 
10, Olacaceze I 34. Piperaceze 6 
11, Celastracese rae | 35 Lauraceae 5 
12, Rhamnacee re 36. Elzeagnacen I 
13. Vilasex Snes | 37. Laranthacese 1 
14. Sabiaceae 8 38. Euphorbiaceae: eh Ze 
1s, Leguminosere fen 3 39. Utticacere 7 
16, Rosacea + 4 40. Orchidaces 6 
17, Myrtacex w 3 4. Scitaminacece we E 

Cucurbitacere aa | 42, Haemodoracee ... I 
18. Begoniacese wot 43. Dioscoriacea: ae I 
19. Araliaceze ame 44. Liliacer en 
20, Caprifoliacex 2! 45. Palmacer a 2 
21, Rubiacer twee 76 46. Aroidex 4‘ 3 
22. Compositacea: ow 47. Graminacez soe XE 
23. Myrsinaces: wo 4 48. Filices 26 
24. Sapotacee 2 ens 


Total .. 144 
COIMBATORE + — 
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ORIGINAL ARTICLES. 


THE GOALPARA FOREST ‘TRAMWAY. 


BY Wor PRRREK, LES. 
PART IT, 

In purchasing rolling stock it was necessary to arrange for 
trucks which would be suitable for use as bogies for long timher ar 
singly for the tran port of short logs and sleepers. It was there- 
fore decided to purchase iron trucks with a removeable bolster. 
Figure 3 illustrates this type. 


L BOLSTER AND 


— Usually 


Fic. 3.9) UCK FITTED WITH REVOLVING $1 


CHAINS AND HOOKS, FOR THE CARRIAGE OF LONG TIMBY:. 
made for Joads of from 136 tons to 3 tons per bogie. 


The frames ar: 6 ft. in length and 2 ft. 10 inches in width, out- 
side measurements The upper surface of the frame is 1 foot above 
the top of the rail and the distance between centres of the wheels 
is 2 ft. The axie-boxes are of cast iron and the bearings are of 
white anlifriction metal. There is great economy in oil and trac- 
tion by the use of closed axle-boxes with white metal bearings. 

The latter have been found to last over five years and can be 
renewed at a cost « f one rupee apiece, 
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Recently an experiment has been made in introducing roller- 


bearings, a modification of the well-known ball-bearings, on the 
trucks 1 


sed to carry water, the frames of which were made locally. 
Figures 4 and § illustrate the axle-box mounted and unmounted. 


Fig. J. \XLE-BOX—MOUNTED. 


FIG. 5.—A <1.E-bOX —UNMOUNTED. 


The makers claim a saving in traction of up to 50 per cent by 
their use, and although this statement has not been tested, the saving 
in traction is very marked. Plate XXXVI illustrates the locally 
made trucks fitted with roller-bearings in use for the carriage of 
water. Each truck carries 48 eft. of water = 31ewt. Three men 
easily propel this load and make to trips daily, or a lotal journey 
of 22 to 24 miles. Of course on the return journey when the 
gradient is mainly with the load, the trucks run two-thirds of 
the way without assistance. The same work couid not, however, be 


accomplished with ordinary bearings. 

[t was thought at first that brakes would be necessary, and 
half the trucks were provided with a powerful screw brake, the 
handle of which was vertical and was soon found to interfere with 
the loading of round timber and sleepers. Recently-icquired 
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Photo.-Mechl, Dept., Thomason College, Roorkee. Photo by W. Fy Perree. 
LOADING SHORT TIMBER ON SINGLE TRUCK, 
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trucks have been fitted with a lever brake which works at the side 
and can be actuated by 


a man standing on the load. Gradual 
improvements of gradients and the regulation of traffic have prac- 
tically enabled the brakes to be dispensed with. Slight undala- 
tions of the surface prevent trucks from running any distance at a 
high speed. It is obvicus that curves should, whenever possible, be 
on the level, so that trucks which may be travelling in opposite diree- 
tions may not meet at high speed. On the other hand, gradients 
which admit of high sveeds should be on straight lengths, so that 
tracks travelling in opp site directions can be seen a long way off. 

Sleepers and logs torm the bulk of the material transported by 
the tramway. Plate XXXV shows the loading of long timber on 
bogies with the use of bolsters which are necessary to enable the 
load to pass round curves. For short logs the bolster is dispensed 
with and the timber rests on the angle-iron frame, requiring only 
to be securely tied down. Plate XX XVII illustrates the loading 
of short logs. The simplest method of loading is to roll the 
logs along sloping pieces on to the truck as illustrated. Where a 
large quantity of timber has to be dealt with, a sloping platform is 
erected and the logs laced in position by elephants. Of recent 
years the yield of th: coupes has principally been converted 
jnto sleepers. Plate NXXVIIT shows the process of transport. 
Each truck is fitted with a wooden frame enabling five M. G. 
sleepers to be laid side l-y side ; the load per truck consists generally 
of 25 sleepers = 37 c.fi. or 24 cwt. Two men can easily push this 
load as the gradients aie easy and generally with the load. 

The total charges |o date on the Goalpara tramway of 914 miles 
have been Rs. 50,976 or Rs. 5,097 per mile. This includes the 
initial cost of the line and rolling stock of 18 trucks, with transport 
from Calcutta to the forests, also laying and maintenance, Part of 
the work of laying and maintenance was done by labour paid in kind, 
the value of which is nit included ; on the other hand, the first five 
miles of line were bo: ght when steel rails were at an abnormally 
high figure during 1901-02. It may safely be stated that inclusive 
of all charges and alt labour paid in cash, the present cost of the 
same plant laid in the forest would not exceed Rs. 6,000 per mile 
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and that this figure may br: taken as the maximum cost of a similar 

tramway in a remote forest, The following are recent quotations 

of the cost of plant deliver fo.b. rail or steamer at Calcutta :— 
Rs, 


14 plant with fish-plates, nuts and dog-spikes for 
nches interval bo «se 2,600 
-plates, nuts and steel sleepers 


wooden sleepers at 33 
1gtb plant with fis 


at 33 inches interval 3,700 
Iron truck with bolster and side brake a5 100 
A set of wheels and four axle-boxes with roller-bear- 

ing bolts, &e. a de ves 54 


(The wooden frame ersts Rs. § to manufacture locally.) 

The Goalpara tramway has never been used to its utmost 
capacity; the yield of the coupe has occasionally not been fully 
exploited while the difficulry of procuring labour has always been an 
obstacle to utilization. The labour difficulty is, however, gradually 
disappearing, and a complete enumeration of the mature stock 
affords reliable information in making arrangements well in 
advance. 

The following statement compares the actual cost of trans- 
porting the outturn of the coupe of 1905-06, with the estimated 
cost by other means :— 

—— 


Actual cost o«| Estimated cost 
Quantity and kind of pooduce, transport by | of transport 
tram. | by cart, 
Rs. a. p. Rs. a. p. 
23,527 M.G. sleepers fa}... de, 2 tto2 132] 44tl 5 0 
3 sal logs, a distance of 9} miles 3 ce ae 3000 
1,124 scantlings, &e “ts cae deg 17-9 0 | 35 0 0 
46,650 mds, (4) a distance of 6 
Se ‘ ee 57114 0| 4665 9 0 
Total «| 1693 4 2. O84 7 0 


(a) Sleepers actually cost ann: s 3 each to cart g or to miles; the contract rate for 


carvinge by the tramway is 3 pice «ach. 
(8) Assuming that a cart will arry 10 mds, a distance of 6 miles for Re, t. 
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This gives a profit on the tramway of Rs. 7,421-2-10 to 
which should be added the hire of rolling stock to purchasers = 
Rs, 136-8-0, taking 1 total of Rs. 7,557-10-10, equivalent to 148 
percent on the gross «utlay. Interest charges and deterioration are 
not included, but the inargin is substantial enough to show a saving 
on the use of a tramway in the Goalpara forests. It must also be 
remembered that cart. are not procurable in sufficient numbers to 
work out the entire yreld of the forests. In the Eastern Range, 
with a good road and .. lead of 8 or g miles, 4 and even § annas are 
being paid per sleepe-, yet it is impossible to procure enoguh carts 
to extract 20,000 sleej-ers annually. ‘The advantage derived from 
the tramway chiefly les in the fact that it has enabled the mature 
stock to be systematically worked in the dry zone at a distance of 
6 miles from water. Without its aid this would have been at the 
present time quite impossible. Sawyers from Nepal and an ample 
number of coolies cau be imported: transport alone is wanting. 
The expediency of extending the existing line can scarcely be dis- 
puted. The question of laying a tramway in the Eastern Range 
to connect with the E. B.S. Railway is under consideration. 

The life of the line is uncertain, but rails laid in 1901 show no 
appreciable sign of wew. It is, however, clear that rails which are 
frequently shifted and relaid temporarily, generally on a loose soil, 
show distinctly more wear than the permanent sections. 

Tam indebted to Mr. Ram Nath Mukerjee. Officiating Extra 
Assistant Conservator of Forests, for allowing me to use the photo- 
graphs shown in Plates XXXV and XXXVIIT. 

STILLONG : 

300k July 1906. 


CONDITION OF THE FORESTS IN THE GODHRA RANGE 
OF THE PANCHMAHALS DISTRICT AFTER 
THE DROUGHT OF 1899 —1900. 
BY AMBALAL K. DESAI, RANGE FOREST OFFICER. 
Owing to the drouglit of 1899 and 1900 the condition of the 
forests in the Godhra Range, which extends over an area of 600 
square miles, has been altogether changed, as it has resulted in 
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killing out to a very great ¢xtent one of the most important and 
predominant species, namely, the teak. Other species of the 
fnjaili kinds ave also deal. Mention of this destruction has 
alveady been published in this magazine under the signature of 
Mr. Pearson, the Divisional Forest Officer, Panchmahals. The 
forests having been thus ruined, Government took in hand the 
clearing off of the dead stuff in 1901 with the object of their 
regeneration. The work has lasted up till now. The result of 
the working has been that for the first two years, that is r902 and 
1903. the stumps of the dead and dying trees cut out gave new 


shoots copiously, the underyround roots being green. During the 
cuttings of 1904, however, the regeneration by new shoots was about 
50 percent and in the cuttings of 1905 it was reduced to only 
1§ percent. This shows that the drought did its work although 
there was a rainfall of 36, 3°°6, 22-3, 45°3 inches in the years 1902, 
1903, 1904 and 1905 respectively, the average rainfall of the district 
being 38 inches. Not only did the roots of the dead and dying 
trees begin to dry up, but some of the trees which were found 
green and consequently were reserved at the time of the last four 


years’ marking have now also begun to succumb to the effects of 
the drought. From this it will appear that the drought of 1899 
and 1900 was so severe that ‘ts effects have lasted even up till now, 
Can any one give me an ides of how long they are likely to last ? 
GODURA : 
8th August 1906. 


SUPARI GARDENS ANI) THEIR EFFECET ON FOREST IN 
KANARA, 


BY RAKGER G. S. DANGI 


Out of the whole of the Bumbay Presidency it is the Kanara 
District alone which produces “supari” or betelnut in great quan- 
tities. This cultivation is for the most part carried on by the 
Havigs, who are perhaps the hardest working class of cultivators 
in Kanara. The supari gardens are most common in the Siri, 
Siddapur, and Yellapur talukas, and to some extent in the Supa 
Petha. 
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The supari tree, Areca catechu, requires a fairly temperate 
climate, a good deal of moisture in the soil, and good shelter from 
the prevailing winds. Supari gardens are therefore situated in 
valleys where, as a rule, the above requirements are met. They 
prosper best on laterite soils, 

Ripe betelnuts ure plucked from the palms and put out into 
nurseries, with the hasks on, at the commencement of the monsonn 
and allowed to sprout and remain there for one year, at the end 
of which period they are put out in the gardens, planted about 
5 feet by 4 feet in regular rows, each rew alternating with an 


irrigation trench. ‘fhese palms are grown in several storeys, 
This arrangement «f plantation maintains a thoroughly complete 
leaf canopy and keeps the soil always cool and moist. 

The system of irrigation requires an ample supply of water 
at the upper end of the garden to feed the canals. Here it may 
be mentioned that it is the “kans” evergreens, situated on the 
slopes of the valley or higher up, which maintain the constant 
water-supply so very important to the very existence of the 


Jens. 
Every year leaf manure, obtained from lopping forest trees, is 
used for the gardens, the method of application being as follows :— 

In the month «f June trees are lopped and the lopping is put 
in cattle-sheds wher: it gets well trodden down by cattle and 
mixed up with their refuse. The next morning it is removed to 
the collecting pit in which some water has been allowed to stagnate 
and left to rot there until it can be used, 

Besides this lopping another kind of leaf manure, locally 
known as “ Nelasoppu,” and which is nothing but young herbaceous 
undergrowth, is used. In some parts this latter kind is applied at 


g 


the commencement of the monsoon, and the former during the 
“Magha” rains, #2, in August. Before applying any manure the 
earth at the foot of the tree i 
manure which is then applied and allowed to continue exposed to 


lightly dug up to form a hold for the 


rain till September, when it is covered up by earth. This covering 
of earth is renewed every four or five years, fresh earth being 
used. 
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Tt is a fact that if no mature is applied every year the yield 
of betelnuts will fall off for some years and then completely fail. 
The leaf manure obtained from Hirda and Matti is about the best, 
probably because the tannin producing elements, removed from 
the soil by the yearly production of betelnuts, is best replaced by 
the foliage of the two speci s named above which contain a good 
proportion of tannin. 

In former years the garden cultivators used to top forest trees 
as they liked, and as a vesuli all the forests excepting the kans in 
the Siddapur and Siri talukas, which must have been in a splendid 
condition before they were meddled with by the gardeners, have 
now assumed a dilapidated ¢ ndition and become an ill-managed 
scrub jungle, while the kans have either entirely disappeared or 
have greatly diminished in area. To remedy this evil and to 
facilitate proper management Government ordered the assignment 
of certain forest areas, outside kans, for lopping and made it 
penal to lop outside these prescribed areas, which were also 
suitably demarcated, The forest areas thus allotted are locaily 
known as “ Bettas.” The proportion of such assignment to garden 
land was something like 4 to 1. The gardeners found, however, 
that these assignments did not yield sufficient “ soppu ” or loppings 
and the number of offences of illicitly lopping in closed forests has 
consequently steadily increased and the gardeners also raised a 
cry for more © Betta.” So Government recently were obliged to 
order a fresh assignment, bringing the total areas of “ Betta” 
and garden land to the proportion of g to 1. 

The supari crop cannot stand heavy rain when it is young 
and hundreds of bunches are seen dropping down under heavy rain 
in the month of August. In serious cases the year’s crop may 
entirely fail. In order to mitigate this, the gardeners have devised 
anew device of sheltering the branches of young betelnuts from rain 


by covering them over. Experience has shown this to be effective. 
But the work involves a lot of expense and trouble and sometimes 
proves fatal to the person doing it, as he has to remain for hours 
together on the palms movitig from one to another, which he does 


by drawing the neighbouring tree towards him by means of a hook 
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till it comes within reach when he runs a rope round it and the 
one on which he is resting and fastens them together, Then he 
moves on to the other one and removes the rope. For resting on 


the trees he has a simple contrivance consisting of a small wooden 


seat to which is fastened a string at both ends, Whenever he 
wants to rest on a tres he runs the doubled strings round it and 
ings at their doubled end and pulls 
it out till the tree is firmly held in the noose. He can now safely 


passes the seat through the s 


rest on the seat. 
SAPA: 
17th August 1906, 
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SHIKAR, TRAVEL, AND NATURAL HISTORY 
NOTES, 


IMPORTATION OF RIFLES. 
FRESH RESTRICTIONS. 
Simla, 25th September, 


The following letter has been issued by the Home Department 
of the Government of India to all local Governments and Adminis- 
trations :— 

Six,—In continuation of the Home Department letter, dated 
2oth November 1902, [am directed to forward for information a 
copy ofa notification, dated the 11th September 1906, making 
certain amendments in the rules issued under the Indian Arms 
Act, XI of 1878, from which it will be seen that the Government 
of India have now -Jecided, in supersession of all previous orders 
on the subject, to prohibit, subject to narrowly-defined exceptions, 
the importation of all rifles of +450 and °303 bores, irrespective of 
the size of their chamber and action, and consequently of aff 
ammunition which can be fired from such weapons. These excep- 
tions are (a) in the case of 303 rifles, single-barrelled weapons 
sighted to over 1,090 yards imported dovd fide for match-shooting 
purposes, and brought on to the equipment list of the regiment 
or corps to which fhe importer belongs by the persons mentioned, 
and subject to the conditions laid down in Home Department 
notification No, 1982, dated the +4th May 1903 ; and (4) (in the 
casé of ammunition, such reasonable amount as is required for use 
with weapons of the prohibited bores which are already in the 
lawful possession of persons in this country. Iam to request that 
this change in the rules may be made widely known to the: public 
and to dealers in arms and ammunition. The change now made 
in the rules will be embodied in the revised rules under the Arms 
Act which will shortly be issued. 

The notification runs :—In the exer 
ferred by sections 17 and 27 of the Indian Arms Act (XT of 1878) 


ise of the powers con- 
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the Governor-General in Council is pleased to direct that the 
following further amendments shall be made in the Home Depart- 
ment, dated the 6th March 1879, as amended by subsequent 
notifications :—Paragraph ¢ : For the words “ Rifles of 303 bore 
or rifles of 450 bore of the Martini-Henry pattern, if such rifles 
have been imported into British India subsequently to the 2oth 
February 1901, without the special sanction of the Government 
of India, balled ammunition which can be fired from rifles of the 
bores and pattern aforesai:,” subsititute the words “ rifles of -303 
or ‘450 bore and balled ammunition which can be fired from such 
rifles.” At the end of the first clause of paragraph 1, after the 
words “carry or possess,” ald the following proviso “ provided also 
that no prohibition or direction contained in sections 13, 14, 15, 
or 16 of the Indian Arms Act, 1878, shall apply to persons in 
possession of rifles of "303 bore or ‘450 bore which have been 
lawfully imported into Hritish India before the date of this 
notification.” 

Paragraph 6, note to rule 5.-- For the words “any rifles of +303 
bore or rifles of ‘450 bore of the Martini-Henry pattern” substi- 
tute the words “ rifles of -303 or ‘450 bore.” 


EXTRACTS FROM OFFICIAL PAPERS. 
SOME JAPANESE FOREST LAWS AND ORDINANCES. 
REGULATION FOR ENFOR(KSMENT OF THE LAW OF THE FOREST. 


[Our acknowledgments are duc to Mr, K,. Kita for his courtes; 
the following interesting papers on Japanese Forest Laws and Ordinances.] 


in forwarding us 


Art. 1.—When a prefectural governor deems it necessary for 
public forests, forests belon;ring to Shinto or Buddhist temples, or 
private forests, to issue the orders provided in Arts. 3, 4 and 55 of 
the Law of the Forest, he shall inform the circumstances to the 
Minister of Agriculture and Commerce, after having dealt with the 
matters. 

When a prefectural governor deems it necessary for forests not 
mentioned in the preceding paragraph to issue the order provided 
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in Art. 55 of the Law of the Forest, or when it is thought necessary 
by him to issue the orders provided in Arts. 7, 21—23 of the same 
Law he shall report the circumstances to the Minister of Agriculture 
and Commerce for further instruction. 

When a prefe.tural governor deems it necessary to have a 
forest afforested by the Government according to Arts. 5, 24 and 55 
of the Law of the Fc rest, he shall prepare, after an actual investiga- 
tion, a memorandum of estimates for afforestation, following the form 
hereafter shown and forward the same to the Minister of Agriculture 
and Commerce for further instruction. 

In the case of tne preceding paragraph, his own view as to the 
collection of the ex; enses incurred for the works, or on making the 
forest semi-State forest, shall be also stated to the Minister. 

Art. 2.—Any .ipplication for conversion of protection forest 
or a notification thereof issued by a governmental office shall have 
the account of the investigation relating to the conversion and a plan 
annexed. 

The form of the account of investigation relating to the 
conversion shal! be vrepared hy the prefectural governdr. 

Art. 34.-—I0 wn application for release of protection forest, or 
in a notification thereof issued by a governmental office, the 
reasons necessitating the release shall be stated. But in casea 
portion of a forest 1s to ‘be released of protection forest, a plan of 
the whole and the portion to be released of the forest shall be 
annexed to the ay plication or notification. On the plan the total 
area of the forest in question shall be stated, 

Art, 3B-——When an application has been made for release of 
protection forest, while, in case it is thought that the reason of 
conversion has disappeared, an application for conversion has been 
newly made according to another reason, or’the conversion is 
thought necessary, the prefectural governor shall submit both the 
conversion and release to the Local Forestry Council. 

Art, 4.—When a conversion or release Of protection forest 
which may affect the interests of two or more prefectures is 
thought necessary by a prefectural governor, the matter shall be 


notified to the governors of prefectures interested. When a similar 
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conversion or release has been applied for or notified, the same rule 
shall be applied. 

Art. 5.—When a prefectural governor has received the Local 
Forest Council’s reply as to a conversion or release of protection 
forest, he shall forward the same, stating his own view thereon, to 
the Minister of Agriculture and Commerce within thirty days, 
together with all the recurds pertaining to the matter. 

Art. 6.—When the Minister of Agriculture and Commerce 
has given a decision ona conversion or release of protection forests, 
he shall notify it to the prefectural governor interested in the 
decision. Within ten days after the receipt of the decision by the 
governor, it shall be published in the prefectural gazelte, made 
public by a notification on the bulletin board at the front of 
the City, Town or Village Office in whose jurisdiction the forest is 
situated, and the owner of the forest shall also be notified. 

But as to conversion, the outline of works in the account of 
investigation relating to the conversion shall be annexed ta the 
information, 

Art, 8.—If there be non-consent as to the price of the protection 
forest to be purchased by the Government or in regard to the sum 
of compensation mentioned in Art. 26 of the Law of the Forest, the 
prefectural governor shall submit the matter to the Local Forest 
Council and notify the price or sum of compensation voted by the 
Council to the parties con cerned. 

Art. 9.—Whosvever asks for the compensation or the subsidy 
mentioned in Art. 26 of the Law of the Forest shall forward a_ bill 
stating the sum to be claimed with particulars of calculation to 
the Minister of Agriculture and Commerce through the prefectural 
governor. 

Art. 10.—The information mentioned in Art. 31 of the Law 
of the Forest shall be made to the police court governing the locality 
where such worl: or business is to be carried on, with a written 
statement together with the shape of sign and impression of seal. 

The local police court shall notify such information as 
mentioned in the precedin:s paragraph to the Minor Local Forest 


Office. 


E FOREST LAWS AND ORDINANCES 31s, 


190] SOME JAPANE: 


Art. 11.—Anv person who desires to obtain the permission 
to sct fire in a forest shall apply to the forest officials or police 
officials, appointing the date for setting fire. 

When, however, the whole or a portion of the forest where fire 
is to be set belongs to another person, a document proving the 
consent of the owner or his agent shall be annexed to the 
application. 

When permission has been given to set fire the permission 
note hereafter shown shall be handed to the applicant. 

Art, 12.—The applicant must bring the permission note with 
him to the scene on the day when the area is fired. 

Art. 13.—Any: person who desires to set fire in a forest or a 
plain connecting with a forest shall previously give notice of his 
intention to the owner or manager of the land adjoining the place 
where fire is to be set. 

Art, 14—When it is likely that fire may spread beyond the 
tract, the forestry officials or police officials shall order the applicant 
to stop the firing, t change the method and date of firing and to 
make proper work: and preparations against the spreading of the 


flames. 


ORDER OF THR NRPARTMENT OF AGRICULTURE AND COMMERCE. 

Art, t.—The term “manufacturers of principal manufactures” 
in the Imperial Ordinance No. 363 denotes the persons engaging in 
the manufacturing }usiness of the following articles:— 

1. Paper, its materials. 

2. Matches, their materials. 

3+ Wood shavings, their materials. 

4. Camphor, camphor oil, and other similar fluids. 

5. Sleepers, 

6. Shiitake (a kind of mushroom). 

7» Tannin, its materials, 

8. Bird fime, if; material: 

9. Lacquer-ware, its materials. 

10. Timbers, vacious boards, cask and barrel materials, for 


export. 
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11. Package-case, its board. 
12. Bamboo, and baniboo-ware for export, 
13. Charcoal for expr rt. 

Art, 2,—Mannfactwsers of principal manufactures who have 
either of the qualifications under-mentioned and are full of 
confidence or trustworthy are entitled to purchase, by an ordinary 
contract, the products of State forests and plains for the materials 
for their manufactures. 

1. Any company which has carried on for over one year, the 
manufacturing business of the principal manufacture requiring the 
materials which it desire: to purchase from the Government, and 
whose capital exceeds thirty thousand yen. 

2, Whoever, not ac: mpany, has carried on for over one year, 
the manufacturing busine is of the principal manufacture requiring 
the materials which he desires to purchase from the Government, 
and receives an annual gross profit exceeding two thousand yen. 

3. Any person who |.as carried on the manufacturing business 
of articles for export reqairing the materials which he desires to 
purchase from the Gover: ment, and whose capital exceeds thirty 
thousand yen. 

Art. -3.—Timber tracers who have either of the qualifications 
under-mentioned and are full of confidence or trustworthy are 
entitled to purchase, by an ordinary contract, the principal products 
of State forests. 

1, Any company which has carried on the timber trade for 
over two years and whose capital exceeds fifty thousand yen, 

2. Whoever, not a company, has carried on the timber trade 
for over ten years and jays the business tax to the amount of 
more than five yen. 

IMPERI'L ORDINANCE NO. 363. 

Products of State forests and plains may be sold by an 
ordinary contract in the f lowing cases only :— 

1. When necessary for public use or for works of public 
interest. 

2. When the materia s for building or fuel are sold for the 
sake of the sufferers by an extraordinary calamity. 
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3. When the materals for fuel and secondary products are 
sold to the residents in the vicinity of the forest or plain, in 
accordance with the customs and usages, 

4. When the products of a forest or plain entrusted are sold 
to the trustee 

5. When the products of a semi-State forest are sold to the 
forest-planter. 

6. When the produsts of a forest once belonged to a Shinto 
or Buddhist temple, but confiscated to the State, are sald to the 
temple as building matetials. 

7. When the products are sold-to the contractors of works 
in State forests and plans, or to the purchasers of the products 
of them, for the necessity of catrying on their business or 
works. 

8. When season products of secondary importance are sold. 

9. When the products necessary for mining are sold to 
miners. 

_ 10A, When the products of the forests and plains converted, 
sold, leased or transferred without compensation, according to the 
provisions of Arts, 3, 8.11, and 15 of the Law for Administering 
State Forests and Plains are sold to the manager of the Jand 
converted, purchaser, leise-holder or transferee. 

10B, When the products are sold as materials to the manufac- 
turers of principal manufactures who have the qualifications fixed 
by the Minister of Agriculture and Commerce. 

10C. When, in case it is likely to impede the improvement of a 
forest if the scheme of filling derived from the Working Plan is to 
be executed by means of a competitive contract, the principal 
products of the forest are sold to the timber traders who have 
the qualifications fixed by the Minister of Agriculture and 
Commerce, 

11. When the products of a forest are owned by a private 
person but the trees thereon belonging to the State are sold to the 
owner of the Jand, 3 

12, When the stones for the use of building or other purposes 
are sold to their discoverer, 
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13. When the product: whose estimated price shall not 
exceed three hundred yen are sold. 

IMPERIAL JRDINANCE NO, 32+ 

Only for the purpose f export, the sale, by an ordinary 
contract, of the products of ‘state forests under the control of the 
Department of Agriculture and Commerce may be entrusted to a 
wholesale merchant. 

Wholesale merchants 12 whom the sale mentioned in the 
preceding paragraph may be entrusted must have either of the 
following qualifications — 

1. Those who pay the business tax to the annual amount of 
more than two hundred and fifty yen. 
rship for which the contributions 


2. Any company or paitn 
consisting of capital and mouey have been paid up to the total 
amount of more than fifty thousand yen. 

3. As to the residents abroad, those who are considered by 
the Imperial Consul residiig in the locality where they must 
have a property of more than fifty thousand yen and be full of 
confidence, 


“SVAVIVAIH “AVN ‘3LVLS SHVHSVg 


‘goqiag VIONYS 
eH sa or 


“XIKKX ani HAAN BUNIOS '8BLSTHOL NYIONI 


VOLUME XXXIL, NUMBER a1 


INDIAN FORESTER 


NOVEMBER, 1906. 


RECRUIPMENT AND) TRAINING OF CANDIDATES FOR THE 
PROVINCIAL AND SUBORDINATE VOREST SERVICES, 

We have devote: some attention in. the pages of this Maga- 
zine to the training of probationers for the Imperial ranks of the 
Service, a matter which cannot as yet be considered as finally dis- 
posed of. We now propose to turn our attention tu the Provincial 
and Subordinate ranis, Ina recent Resolution of the Government 
of India, published elsewhere in this number, the revised rules for 
the training of these litter officers are issued, and we would congra- 
tulate the Government on the extremely enlightened and progres- 
sive character of the new departure—a departure which, we feel 
assured, will be rec.ived with the greatest satisfaction by the 
Department at large. : 

There can be little doubt that the constitution of the Provincial 
Service and even thal of the Ranger class has scarcely attained 
that success which irs initiation some years ago was hoped to 
secure. The reasons are not far toseek. In many circles seniority 
quite as much as professional attainments and merit, was taken 
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into account in promoting mex both in the Ranger class and, more 
invidious still, from the Ranyer class into the Provincial Services, 
The results of this policy soon became apparent. Divisional 
Officers found themselves saddled with assistants in the Provincial 
grades who had little real professional knowledge and who were 
consequently, in spite of their rank, only fit or scarcely fit to hold 
charge of a range. Conservators, oa the ather hand, were forced, 
to place these men, owing to the short-handedness of the Im- 
perial Service, either in tempovary charge of divisions during the 
absence of the incumbents on leave or in permanent charge of the 
smaller divisions of their circles; a proceeding which practically 
saddled the Conservator with the administrative charge of divi- 
sions. This state of affairs haientailed upon the officers concerned 
a large amount of work quit outside their respective provinces, 
This fact had become well known, and we read in the Resolution 
that from the reports submitted by Local Governments the Govern- 
ment of India had learned that “there isa general feeling of 
dissatisfaction with the existing standard of qualifications of the 
members of the Provincial Sei vice.” 

The method of filling the lower grades of the Provincial Service 
also resulted in grave dissatisfuction in the ranks of that Service, 
The promotion of men of long service in the Ranger class meant 
the filling up of the ranks of that Service with men who could never 
hope to reach the higher grades and considerably retarded the 
promotion of younger men -vhose qualifications and attainments 
were such as warranted their oeing assured of an equable flow of 
promotion. To attain this latter object and to ensure that the 
Provincial Service shall be manned in the future by men of good 
education and good social standing, the following system has been 
introduced, and it is one which is sure to meet with the entire appro- 
bation of both the Conservator and the Divisional Officer. 

Local Governments are ncw empowered to select candidates for 
direct appointment to the Trovincial Service, and in order that 


such specially selected candidates may acquire the higher qualifi- 
cations necessary to fit them for the duties of that Service, it has 
been arranged that a third year’s course, both theoretical and 
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practical, shall be inaugurated at the Forest College. The candi- 
dates may be selected cither before or after completion of the 
ordinary two years’ curr:culum, but they must have obtained the 
Higher Standard certificate of the College for the two years’ course ; 
and before appointment to the Provincial Service they must have 
obtained a certificate from the Principal of the College to the effect 
that they have satisfacterily completed the third year's training. 
A candidate selected by the Local Governments for direct 
appointment to the Provincial Service may be granted a stipend 
not exceeding Rs. 100 per mensem during the three years’ course 
of training, and when le has satisfactorily completed the course 
he may be posted to the Service either as a Ranger or (and we hope 
that this latter will be the usual procedure in the cases of direct 
appointment, since we think candidates trained in this way should 
never serve in the subordinate ranks) as a probationary Extra-Assist- 
ant Conservator; he wil! however be required to serve for at least 
three years’ satisfactory service before being appointed permanently 
to the Provincial Service How the probationary period should be 
passed and whether fora /onger period than three years is left to 
the decision of Local Governments. For the first three years the 
probationer may be given a salary not exceeding Rs. 150 per mensem 
and thereafter Rs. 200 p2rmensem. Further to the Local Govern- 
ments is left the decision 1s to whether such probationers should be 
granted permanent appointments, and also—a most important 
point—as to whether any proportion of the vacancies in the Provin- 
cial Services should be guaranteed to candidates of this class. 

This latter question is one which requires the most careful 
consideration, and we would advocate that a certain proportion 
of such vacancies should be so set aside. It seems to us that to 
ensure the success of the scheme a certain assured flow of 
promotion should be safiguarded in orde: that there shall be no 
chance ofa block and consequent dissatisfaction creeping into the 
ranks of what should, in a few years’ time, prove the cream of the 
Provincial Service ; for the advent of such will inevitably reclose 
the ranks of the classe: the new proposals aim at opening to the 
Departisent. 
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We turn now to a consideration of the Ranger class. The 
main object of the ordinary two years’ course at the Forest College 
is to give these men such an education as will fit a candidate 
for appointment as Rangei, At the close of this period of two 
years an examination will be held, on the results of which three 
classes of certificates will be issued, known respectively as the 
Honours, Higher Standard and Lower Standard certificates. Can- 
didatcs will be admitted to this course in accordance with the 
College rues. 

We have seen that th new system prescribes a third year’s 
ssigned to fit the student for early 
appointment to the Provincial Forest Service. It has been decided 


course at the College di 


that Local Governments or Native States shalt have the power 
to request that any selected Ranger may be given the third year’s 
course at the College either without having obtained the Higher 
Standard certificate or some time after he has so passed from the 
College, the only proviso being that the Principal must be satisfied 
that the student's qualificalions are such as to enable him to bene- 
fit from the course of instrection desired and that there is room 
for him at the College, Ii may be here remarked that the same 


applies to private students ‘vho are prepared to defray their own 
expenses. With reference to the appointment to the class of 
Ranger, Local Government's wilt in future make their own rules 
subject to the following conditions. The rules should provide 
for the appointment as Rangers of subordinate officials of long 
service and tried ability and probity in order to encourage efficiency 
among Deputy Rangers and Foresters. In such cases promotion 
will be made without refer: nce to the special training such officers 
have undergone or to any «ducational certificates they may have 
obtained; but subordinates selected for this promotion may be 
required to undergo a special course of training or to pass specified 
examinations before being made permanent in the Ranger class. 
Direct appointments to the Ranger class wit], however, in future 
be only given to trained cau tidates who have obtained the Higher 
Standard certificate at the en} of the two years’ course at the College. 
Local Governments are empowered to give a stipend not exceeding 
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Rs. 50 per mensem to all candidates selected by them for the 
tivo years’ course, whether already in the service or not. 

In order to ensure high efficiency in the Ranger class, the 
Government of India think it of great importance that officers of 
that class should remain eligible for promotion to the Provincial 
Service, and have ace ordingly ruled that Local Governments may 
in future appoint to the lowest grade of Extra-Assistant Conservator 
any selected Ranger of long service and tried ability and probity 
irrespective of the educational certificates he may hold, but subject 
to any special training the Local Government may decide on. 

In this connect:on the Government of India ask Local Gov- 
ermments to consider whether in their opinion the introduction 
of the new class of selected candidates for direct appointments 
to the Provincial Service will diminish the prospects of pro- 
motion of the exisi‘ng staff of Rangers, and that, should this 
prove to be the case, they will be prepared to consider any 
definite proposals 0: the subject which Local Governments may 
be prepared to submit. We would suggest that a separate 
cadre be introduced on which should be borne Rangers of long 
service promoted to the lowest grade of Extra- Assistant Conser- 
yvators, and also, and more important still perhaps, those who have 
already ‘been prom:ted into the Provincial Service and whose 
promotion has been made more on seniority lines than with 
reference to their professional ability. This cadre would be kept 
in force until all the old untrained or inadequately trained Rangers 
had teft the Service, when it would be possible to assign a certain 
number of the lowest grade Lxtra-Assistant Conservatorships in the 
Provincial Services «f the various provinces to be filled by Rangers 
of long service who liad risen from the Deputy Ranger and Forest 


grades, The introduction of a separate cadre would entail an 
extra expenditure for a few years, but it would assure the 
prospects of the highly trained members of the Provincial Service 
leaving Dehra Dun ander the new regime and avoid blocking their 
promotion. In our opinion the whole future of the scheme 
depends upon this latter. The men who successfully pass the 
three years’ course are the men who will and should fill the upper 
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ranks of the Provincial Service. and we think that all Conservators 
and Divisional Officers will wish to see them filling them within a 
reasonable time. 

To meet the peculiar circumstances of Burma, which already 
passesses a Vernacular Forest School of its own, the Government of 
India have decided that, pendinz the establishment of an Engiish 
course at that school, Conservaiors may make direct appointments 
as probationary Rangers of nitives of Burma with a knowledge 
of English on a pay of Rs. 75 per mensem. Men so appointed 
will be on probation for two yeirs, after which period they may be 
confirmed by the Local Government, but will not be eligible for an 
appointment on more than Rs, 160 per mensem until they have 
obtained a Higher Standard certificate in the English course at the 
Burma Forest School or at the Forest College. Candidates selected 
for direct appointment to the Burma Provincial Service may undergo 
their first two years’ training at the Burma Forest School, but must 
complete the third year’s course at the Forest College and must 
thereafter remain on probation for three years during which they 
may be given a salary not exceeding Rs. 175 per mensem and there- 
after Rs, 200 per mensem. 

It i 
ture nor the wide-reaching effects it will have on the efficiency of 
the Provincial Service. Since tl ¢ general iutroduction of Working 
Plans entailing the more intenst and systematic working of the 
forests of the country year by )ear the work thrown on the Divi- 
sional Officer, and ¢pso facto on the Conservator, has become heavier, 
whilst the necessary trained assistance he has required from his 
subordinates has remained almo.t stationary or has certainly not 
increased in the ratio required. ‘Throughout the length and breadth 
of the country the cry has bee: the same, and it is no secret that 
the backwardness of many fine and valuable forest divisions is 
entirely due to this fact. The efficiency, expansion, economic 
working and financial improvement which are likely to occur when 
the effects of the new departure have begun to make themselves 
felt are likely to prove incalculalle. To ensure their permanency 
however it will be necessary to tuke a further step and improve the 


impossible to minimis: the importance of the new depar- 
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conditions of service and emoluments of the Provincial Service, 
Men of the stamp required will, after undergoing the three years’ 
training at Dehra, look for better prospects than the Provincial 
Service at present olfers them. We trust therefore that the Gov- 
ernment of India will find it possible to supplement their liberal 
offer of free educati-n by an improvement in the conditions of 
service and emoluments of the grades whom the higher training is 
designed to benefit. 

The resolution bas alsosome remarks on the efficient training 
of Deputy Rangers, Foresters and Guards. The Government of 
India consider that this matter should now be left to Local Govern- 
ments and has accordingly decided to abolish the Vernacular class 
hitherto maintained at the Forest Schoo] at Dehra Dun. They 
trust that all Local Governments will make satisfactory arrange- 
ments for the training of the Subordinate Executive Service below 
the rank of Ranger. We bave already discussed this question in 
these papers and its smportance cannot be overstated. The best 
trained and most efficient Imperial and Provincial Services will not 
yield the results desired if the subordinate executive ranks are 
allowed to remain in their present condition just as it has been 
recently discovered that the finest officered army in the world is 
useless unless attention is paid to the education ‘of the rank and 
file. 
We trust ere- long to be able to record in these columns the 
steps taken by Local Governments to remove the present ineffi- 
ciency of the subordinate executive staff. The Conservators and 
Di 
smade up their minds as to the amount of training required and 
the best steps to take to ensure this past of the establishment 
being brought into line with the general efficiency aimed at 
throughout the Service as a whole. 


onal Officers in the various provinces have doubtless already 
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THE EFFECT OF TIE MOON'S PHASES ON THE PERTOD 
OF FELLING BAMBOOS, 


BY EK, P. STERKING. 


It has been a matter of common knowledge for some decades 
past amongst those who have had any connectian with the cutting 
and export of bamboos in India, and to a certain extent of poles 
as well, that the natives have long held a superstition that neither 
the one nor the other should be felled when the moon is full; 
they argue that the sa) is then very abundant, and unless the 
bamboos are well soakid in a tank and subsequently preserved 
with plenty of smoke they will be rapidly destroyed by boring 
insects (coofee). The most serious of these pests are the bostrichid 
beetles Dinoderus pilifrons and D. minutus® ‘This curious theory 
is held so commonly throughout the country that [have been for 
some years past endeavouring to ascert. a the causes which have 
given rise to it, the reasons upon which it is based, and whether any 
scientific facts can be adduced in its favour, 

One of the explanations put forward is to the effect that the 
coofer, ke many other wood-boring insects, prefers to lay its 
eges in wood which has commenced to wither and which con- 
sequently no longer has « healthy flow of sap to interfere with the 
insect in itsburrow, This being so. the time immediately after the 
bamboo is cut down would be the most likely one for it to be 
attacked. 

It seems to be a gencrally received idea that soaking bamboos, 
as also other timber, in water for a considerable time immediately 
after it has been felled, makes it less liable than it would other- 
wise be to suffer from boring beeves of all kinds. It is supposed 
that not only does the w.ter prevent the beetles laying their eggs 
during the time the wood is immersed in it but that it also drowns 
insects already at work and dissolves much of the nutritive matter 
on which they otherwise fred. 


“ Vide wy Notes ou the Prese vation of Baunbous flour We attacks of Lhe Bamboo 
Reetles or Shot Borer. Zudian Fovester, App. Series (1903), été XXX1. 249. 
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That bamboos, once sickly and dying or dead, suffer largely 
from the attacks of beetles must be obvious to the most superficial 
ohse: 


* who glances over a bamboo clump or examines furniture, 
houses, fences, etc., built entirely or partially of bamboos. We 
are not here concerned, however, with this aspect of the question; 
our purpose being to discuss the information at present available 
as to the effect the felling of bamboos and posts at different phases 
of the moon has upon their subsequent immunity or otherwise from 
the attacks of boring pes 

In their Forest Proczedings * the Madras Board suggested in 
1898 that investigations sheuld be carried out in this subject and 
the experiments initiate} as a result, althongh made in a few 


divisions in Madras only and in a manner which leaves room for 
improvement, are of very considerable interest as serving to show 
that the so-termed superstition of the natives of the country has 
perhaps some substratum of solid fact to rest upon. 

Before detailing the various experiments made in this country 
1 will first refer to a paper read by Ernest R. Woakes before the 
American Institute of Mining Engineers+ in which the author 
stated that in South Amarica (Columbia) of only bamboos but all 
érees ave felled during th: waning moon only and not during its 
increasing phases. It would appear that in that country the 
effect of the moon’s phases is treated as an accepted fact. Mr. 
Woake states from his own experience that he has often seen the 
sap running out of stumps during the increasing moon which were 
absolutely dry during the waning moon. 

Ina lettert on the subject Mr. A.W, Peet, Acting Conser- 
yator of Forests, Central Circle, Madras Presidency, made the 
following remarks in 18-9 :— 

“As regards bamb:.os Lexpect that the question of durability 
depends to a great extelt on the question of sap, but the problem 
seems to be complicated by the doubt whether we are to reckon 


* Hoard’s Xesolution, Fors st No. 255, dated 2gth June 188. 
+ This paper was reprinted in the Tropical Agriculturist tur October 1849. 
+ No. 454, dated Madras, 2th October 18yy, te the Commissioners of Land Revenue, 


Madras. 


536 INDIAN FORESTER [Novem EER 


with the effect of the moon's phases, as well as with the period of 
the year at which they are felled. I doubt ifeven the borer can 
subsist without the elements of the sap on which to feed, and the 
principle of soaking bamboos is, I think, useful, chiefly because it 
tends to dissolve the fermenting constituents. Heating and 
smoking bamboos are additional precautions generally adopted. 
“The point, however, which I wish to emphasise here is 
whether we should not primarily consider the period of the year 
at which bamboos are felled, and only secondarily the period of 
the month. There seem good grounds for paying attention to the 
latter, if we can only determine definitely the number of days 
in a month in which bambsos can be felled with confidence, 
aud I will revert to this point. However, I think that unless 
strong evidence is adduced to the contrary, we shall treat 
bamboos like other vegetation and assume that the period when 
the sap is most vigorous, and therefore the fear of fermentation 
most pronounced, is in the spring, and that this season should be 
avoided for felling if durability is of importance; and it may 
even be a question whether the root stocks will not be more 


injured during this period. 

“In order to test this presuinption I lately questioned a bamboo 
contractor, without giving him «ny leading questions, and he told 
me that he believed that there was something in the waning 
moon theory, but that he hal come to the clear conclusion that 
bamboos felled during March aid up to the end of July had less 
durability than those felled during the other months of the year. 


s regards the phases of the moon a hill man told me that 
he considered that bamboos mi; ht be felled safely during the seven 
days before new moon, and the seven days after; but on being 
pressed as to what he considered absolutely as the best period he 
said during the seven days before. His theory of the seven days 
after would seem to conflict with Mr. Woakes’ theory.” 

The experiments carried out in Madras, although they cannot 
be considered to have been as definite as is desirable, are still of 
very considerable interest. They were initiated in four separate 
localities, vrs, the Nilgiris, North Coimbatore, South Coimbatore 
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and South Malabar, and the following summarises the observations 
made. 
NILGIRIS: 
30%k June 1899: 

Bamboos were cut in all the Ranges except Ootacamund a 
few days before and a few days after new moon and full moon and 
kept separate from each other. Some were smoked and others 
were soaked in water. It was found that bamboos cut on dark 
nights and immediately soaked or smoked for a period of two 
months were not attacked by the borers. From the experiments 
conducted in the various ranges it was observed that bamboos 
felled during moonlight nights were more severely attacked than 
those felled during darl: ones. That soaked bamboos fared much 
better than unsoaked ones. As a result of the experiments the 
recommendation was made that as soon as felled the bamboos 
should be fully immersed in water for some time or properly 
smoked in a shed, or otherwise they were liable to be attacked by 
the borers. 

As I have shown, liowever, in my previous papers on the pre- 
servation of bamboos from the borers, neither immersion in water 
nor smoking are to be depended upon as safe preventives. 

NorTH COIMBATORE : 
24th August 1899. 

A series of experiments were conducted in the Satyaman- 
galam Dep6t at the foot of the Ootacamund Hills. During 
each week of the month one head load of 25 bamboos of two 
kinds (dry solid bamb.os known as ‘Karanai' and green hollow 
bamboos known as ‘ Varar’) were set aside and marked. It was 
observed that dry bamloos appeared to withstand the attacks of 
the borers better than the green. In every case the insects attack~ 
ed the bamboos in the inside of the bundle first, #e, those not 
exposed to light. This is a general rule amongst these boring 
beetles who very generilly, although by no means always, altack 
in the shade in preference to strong light. 

Asa result of th. experiments conducted here it was held 
that the phases of the moon had no effect on the felling season, 
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It was noted, however, tht bamboos exposed to light and air are 
less liable to attack than those not so exposed, 
SOUTH COIMBATORE: 
18h February 1899 and ist November 1890. 

A series of experiments were made on two occasions at 
Mount Stuart, one from the znd August to 1st September 1898, 
and the second from the roth March to 12th April. On each 
occasion 10 large bambons (Rambusa arundinacea) and 10 small 
(Dendrocalammus strictus) were cut daily. Each bundle of 1o was 
labelled and the bundles were all laid out in a row, Those cut on 
the first occasion were examined one by one on 2nd February 1899 
with the result that the influence of the different phases of the 
moon did not appear to have any bearing upon the presence or 
absence of the borers. On the second occasion one-half of the 
length of each bundle wa- covered with mats, the other being left 
uncovered. This was done in order to observe the effects of shade 
as a protective influence or otherwise to the bamboos, The 
bamboos so treated were examined at the beginning of October. It 
was found that the portions of the bamboos covered over by the 
mats had double the numer of boring insects at work in them than 
were to be found in the uncovered portions, Thus the insects 
attack bamboos stacked in the shade twice as heavily as those 
stacked under the full rays of the sun. 

The following were the percentages of attack observed in the 
case of the two species of bamboos experimented with -— 


Percentage attacked | Percentage attacked 


Bamboo. by drurers cer Che by borers on the 

first occasion, second occasion, 
Bambusa arundinacea... Fe 50°53 3933 
Dendrocalamus strictus 44. fe 39°47 41°66 


It will be noted from the above that the percentage of attack 
in the case of Bambusa arundinacea varies considerably, being 
much higher in the case of the bamboos cut in August than in the 
case of those cut in March-April. In the case of Dendrocalinus 
strictus, however, the percentage of attack differs but little, the 
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increase inclining to those cut in the spring months of the year. 
To be conclusive, fuither experiments with a larger number of 
bamboos should be curried out in this Division, 

Sour MALapar: 

4th October 1899. 

A series of experiments were made from 2nd Angust 1898 to 
7th Apri! 1899, both at the full moon and new moon periods. On 
each occasion a bundle of 25 bamboos was soaked in mud and water 
whilst a second bundle was merely stacked. The experiments 
seemed to show that neither the soaking nor felling at any particu- 
lar phase of the moon had any marked effect in preserving the 
bamboos from the attacks of the borers, It was noted, however, 
that the bamboos felied during the months of January, February 
and March were not attacked by the borers, stacked bamboos 
felled at other period. being invariably attacked. 

The above sumnarises the experiments as far as they appear 


to have been carried in Madras. They support and confirm 
observations of my own on two points :— 

(a) That the coll weather months are the best ones in which 
to fell, although felling at this season does not guarantee immu- 
nity to the bamboos trom the attacks of the borers. 

() That bambous stacked in the shade or covered up in such 
amanner as still to dlow of the beetles getting at them will be 
more severely attacked than those stacked in the open, 

The question as to the best time in the month to fell requires 
a more detailed serie. of experiments to be carried out before we 
can finally say that the belief so commonly held in [ndia is a mere 
superstition, It will be noted that in the Madras experiments 
the bamboos kept under observation were either stacked together 
or the bundles were placed in rows adjacent to one another. Now 
thi: 
carried out, since it is possible, if not probable, that the bamboos 
cut at a certain period of the moon’s phases first attracted the 
beetles which, appearing in numbers too great to ind accommoda- 


procedure greatly detracted from the value of the experiments 


tion in the bamboos in the condition they preferred, overflowed on 
to and attacked neighbouring bundles which otherwise might lave 
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escaped, If the experiments are to be reliable, it is necessary to 
cut bamboos at different periady in the month from the same 
clump or forest and to stack the lots cut on different dates at 
considerable distances apart sa that the danger of the lot in the 
condition preferred by the beetles attracting the insects to the others 
will cease to exist 

A study of my note on the life-history of these insects will 
show that the beetles do not appear on the wing in December and 
January at least, in the more southern portion of the Continent, and 
for an even longer interval in the northern portions, This therefore 
accounts to some extent for the immunity of bamboos from attack 
at this period, 

In order to settle the question of the effect of the phases of the 
moon on the period of felling, J would ask those interested in the 
subject to initiate a series of :-xperiments as follows :— 

(a2) Bundles of bamboos to be cnt weekly, each week's felling 
to be numbered and stacked separadely as far apart as possible (at 


least a mile). 

(b) The phase of the moon at the period of felling to be 
accurately noted. 

(c) Particulars as to locality, elevation, ete, to be noted for 
each bundle cut, 

(d) The bundles to be inspected week/y and rough notes as to 
the percentage of each bamboo attacked to be noted down for each 
week. 

(e) The species of bamboc experimented with to be accurately 
noted. 

(/) My own theory at present is that bamboos felled during 
Novenber and the first half vf December and immediately pited or 
stacked tn the sun will not be attacked by the borers. [ should like 
a verification of this by experiments carried out in different parts 
of the country, 

It would lay me under a deep obligation if all who institute 
such experiments would forward me* a copy of their notes and 


observations together with the deductions they draw thevefraus. 


* To Debva Dun, United Provinces, 
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IMPROVEMENT IE) LINGS AS A METHOD OF TREATMENT 
IN IRREGULAR FORESTS, 

“ At the close of 1903-04 the areas for which Working Plans 
had been compiled and sanctioned auounted in Bengal to 24,407 
square miles, in Madias §,103 square miles, and in Bombay 4,170 
square miles, or a totil of 33,680 square miles ”.* 


The different sylvicultural systems or methods of treatment 
prescribed in the Working Plans for the systematic working of 
these forest areas do nt cover a very large or varied field. Indeed, 
in high forests, with the exception of the Selection system, the only 
other method of treatinent which appears to have received a strong 
measure of support is that described as the method of “Improve- 
ment Fellings”. Thi: method is applied over no less than 10,927 
square miles of systematically worked forests. In other words, 
about one-half of the (otal area under Working Plans in the Bengal 
Presidency is at present subjected to a regulated system of man- 
agement, somewhat varied, but brought under the common desig- 
nation of “ Improvem: nt Fellings”. The method of Improvement 
Fellings thus occupies an important position in indigenous Indian 
Forestry. Neverthelvss, the term remains undefined; and as a 
method of treatment in irregular forests, no attempt has been 
made to give ita recognised place in British forest terminology. 
Dr. Schlich in bis Manual of Forestry appears to make no mention 
of Improvement Fellings, either in connection with cleanings and 


thinnings and other works of improvement, or as a sylvicultural 


system, In France, on the other hand, “ coupes d’amélioration” and 


“travaux d'amélioration” are recognised technical terms frequently 
employed in fore 


ry to denote particular supplementary forest 
operations, By © coape d’amélioration” is understood cleanings 
(coupe de nettoiement) and thinnings (éclaircies périodiques) +; 


# Review of Forest Adri 


stration in British India for 1903-04, with «a Quinguens 
nial Summary, by §, Eardic > Wilmot, 
+ Culture des bis, 1B, 1 orentz and A, Parade, 
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whilst under the designation of “travaux d'amélioration ” are includ- 
ed all works necessary for the improvement of the forest, consisting 
“soit en repeuplements artiliciels, soit en fossés d'assainissement, 
soit en création ou reparation des voies de vidanges sans lesquelles 
les produits de certains penplements resteraient indubitablement 
invendus "*, 

The term “Improvement Felling” was undoubtedly intro- 
duced into British India by Foresters who had received their early 
training at the Nancy Scho! ef Forestry; and when first adopted 
as an Indian technical forest term its signification appears to have 
been that given by French Foresters to “coupe d’amélioration ”. 
In Bagueris’ Manual of Sylviculture, translated in 1876 by two 
distinguished Indian Forest Officers, and prescribed as the Indian 
text-book, Improvement Cuttings are defined as cleanings and 
thinnings. Again, in the published list of Forest Technical Terms, 
adopted by the Forest Conference held at Dehra Dun in 1886, the 
Improvement Felling is defined as a “coupe d’amélioration ” or 
* verbesserungsschlag”. In the form prescribed in the Forest Code 
to be used in drafting Working Plans, after describing the method 
of treatment to be applied to the principal fellings, the supplement- 
ary regulations are dealt with; and these include “cleanings, 
thinnings and other improvement fellings ” as well as“ improve- 
ments common to the whole area”, clearly indicating that 
these Improvement Fellings were merely to be subsidiary or 
supplementary operations, that is “coupes d'amélioration ”, and 
“travaux d’amélioration”. So far there appears to have existed 
a considerable and powerful concensus of opinion in favour of 
defining and restricting the application of the term Improvement 
Fellings to minor cultural operations. 

This interpretation is still further brought out in Mr D’ Arey’s 
handbook on the preparation of Forest Working Plans, 
the Office of the Inspector General of Forests to the Government 
of India, “ When it is sought to improve or restore the condition 


ued from 


* Cows daménagement des Fores, Henri Nanquette. 

+ Manual of Sylviculture by B, Tagueris, translated from the French by Fernandez 
and Smythies, Asst, Conservators of | orests, Central Provinces, 

{ Forest Department Code, th Evition, Article 8y (1). 
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or constitution of an existing crop, by thinning or weeding, the 
operation is called an Improvement Felling’*, Again, it is frequ- 
ently necessary to improve the condition of the existing crop, or re- 
constitute the former capital, by carefully respecting the main crop 
and by limiting operations to the cutting out of iil-grown or injured 
ete. without altering the method of 
treatment or the mode of reproduction. The treatment temporarily 


species, injurious climbe 


applied in such cases iay be called a restoration, and the fellings 
restoration fellings "f. 

Tr would be easy to amass further evidence to show that on 
the formation of a British Indian forest terminology the term 
Improvement Fellings was merely applied to denote thinnings, 
cleanings, or weedings ; subsidiary or supplementary operations 
undertaken with a view to the proper tending of the forest. The 
same interpretation with perhaps a slight addition appears to have 
been accepted by the Bureau of Forestry of the United State of Ame- 
rica, where the science of forestry is of even more recent origin, the 
terms of forestry having doubtlessly been largely derived from 
British sources. Ina recently published bulletin of “Terms used 
in Forestry and Logging "{ * Improvement Cutting or Thinning ” is 
described as “usually being the first thinning made when a forest 
ig put under management, to prepare it for the application of a 
regmiar system ”; and the reader is further referred to “ Thinning ” 
which is defined as “the removal of a portion of the trees with the 
object of improving the stand without inviting natural reproduc- 
tion. The following kinds of thinnings being distinguished : clean- 
ing, improvement thinning, accretion thinning”. 

In 1891 the second edition of Mr, Fernandez’s Manual of 
Indian Sylviculture was published. In it the author first makes an 
attempt to descsibe “ Improvement Fellings” as a systematic or 
regular method of treatment to be applied to irregular woods. Mr. 
the 


Fernandez, however, dues so in a somewhat uncertain spi 


Preparation of Forest Working Plans, by W. E. D'Arcy. ° 
tlhe term ‘improvement’ applicd to such fellings is also too vague.” fdeas 
‘The reader’s attention invited to Mr. D’Arcy's description of the Selection system 


* timited by cultural rules” ; pages 82 aud 83 of his text bouk, 


2 United States Departn ent of Agriculture Burcau of Forestry Bulletin No. 61, 
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method being dealt with under the head of works for the “ Main- 
tenance and Treatment cf Forests,’ in connection with fire-protec- 
tion, cleanings, and thinnings. In defining the term “ Improvement 
Fellings”, Mr. Fernandez does not appear to transgress any pre- 
viously accepted teachings. An improvement felling is defined as 
“an operation made in heavily damaged forest with the object of 
removing from them, as quickly as practicable, all unsound, deterior- 
ating, knotty, inferior or. harmful trees, while at the same time 
making the most of existing material, in order to obtain as full a 
crop as possible composed principally of healthy, vigorous growing 
trees of valuable species ’. Nevertheless, the manner in which Mr. 
Fernandez proceeds to elaborate his thesis is not as happily con- 
ceived. Itis laid down that ‘an improvement felling is not an 
elementary operation of a special kind not yet described in this 
Manual, but is essentiall. a composite one combining in itself the 
attributes and objects of every kind of felling already treated of. 
At points where utilisuble advance growth exists, it will assume 
the character of an after lelling or of a jardinage cutting. Where 
the crop is too dense it will become a preparatory felling or a 
thinning or a cleaning acc wding to the age of the component indivi- 
duals, In other places it may partake of the nature of a seed- 
felling. Where frost and other dangerous atmospheric influences 
are not to be feared and the soil cannot suffer from exposure, there 


a more or less farge clesring may be made if the whole of the 
standing stock js unsound or deteriorating and early regeneration 
is certain’*. An element of uncertainty is thus at once introduced. 
Whilst Mr. Fernandez wt doubtedly prescribes the removal merely 
of “unsound, unhealthy, deteriorating or harmful stuff”, either at 
once or gradually according to the sylvicultural requirements of 
the forest ; to the uninitiated the term “ Improvement Felling ” as 
above defined would appear to justify the removal of any stem, 
sound or unsound, as long as early regeneration is certain. In 
other words, preparatory, : eed, or final fellings may be carried out in 
the oldest age classes with cleanings and thinnings in the younger 
classes. Thus in a step the “Improvement Felling” from a simple 


* \ Manval of Indian Sylviculture by E.G. Fernandez, Indian Forest Service, 
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cleaning or thinning supplementary operation, a “coupe d'améliora- 
tion”, has come to signify the apptication of “ every kind of felling 
(system) treated of” ina Manual of Sylviculture. Whether this in 

terpretation can be rightfully fathered on Mr. Fernandez,* the fact 
remains, as will be clearly proved from a perusal of existing sanc- 
tioned Working Plans, that two schools of Indian Sylviculturists 
have been formed. he one school accepts Mr. Fernandez’s pre- 
position 2 Zofo. The removal of all treés of the exploitable size 
(arbitrarily fixed) is permissible, as well as the carrying out of 
preparatory and seed fellings, and thinnings, cleanings, and weed- 
ings. The second school, on the other hand, restricts the term 
“Improvement Fellings " to thinnings and weedings. “ The weed- 
ings to consist in cutting out unsound trees, or trees of inferior species 
standing over good sapling growth or flourishing reproduction, 
Low shrubs may als be cut to help existing seedlings ; but this 
must not be done with a view of obtaining reproduction, but only 
to help that already established, for the time for the reproduction of 
the forest has not come” +. Herein lies the crux of the whole ques- 
tion. It has been said that the aim and object of every sylvicul- 
tural system consists in harvesting the crop, whilst.at the same time 
assuring the reproduction or regeneration of the forest—* there is 
nothing that needs to be more strongly emphasized than that the 
main business of the l’orester is expressed in the one word “repro- 
duction * 
harvested, whether produced by unaided nature or otherwise, by as 


; his main obligation is the replacement of the crop he has 


good if not a better crop of limber than he found”{ The one 
school then accepts the so-called method of improvement fellings as 
a regular sylvicultura! system,§ by means of which the harvesting of 


* Mr, Peruandez write-in lus prefave to Ube sevoud edition ol his Manual 


my intention to rewrite als. the chapter on Improvement Fellings; but. hes 


the required leisure would have been wanting to deal with so large and important a 
brane of indigenous Indiar try Lhad to fix a limit to the already swollen propar- 


tions of the book ”, 
+ Working Plan forth: Rehar and Garibulchand Forests, Naini Tal Li 
t Eeonon 
§ “By a arranged method 
according to which the formation, regeneration, tending, and utilization of the woods 


of Forest y, B. E. Fernow. 
viewlbural « 


tem is understood the svstemati 


which compose a forest, are affected.” Schlich's Manual of Forestry, Vol. 1, 


546 INDIAN FORRSTER [sovemnER 


the exploitable tree and the regeneration of the forest is to be 
brought about. The other school, on the ether hand, looks upon 
improvement fellings merely as a transitory period during which 
the exfsving crop will he allawed to grow upand develop, this being 
merely assisted by judicious cultural operations, such as clean- 
ings, thinnings, weedings, and other improvement works (travaux 
damélioration); but the time for the reproduction of the forest, for 
the introduction of a recognised sylvicultural system has not yet 
come.* 

Nevertheless, though considerable diversity of opinion exists, 
the fact remains that the method of “Improvement Fellings” has 
been accepted in Indian Forestry, if not as a regular “ sylvicul- 


tural system,” at all events as a method for the systematic regu- 
Jation and treatment of iregular crops; and it is essential that 
the term be defined in a manner acceptable to all Foresters, 

A careful study of existing Working Planst will reveal the 
fact that, with the exception of a certain want of preci: 
harping around the question of natural seed or coppice regenera- 


ion, and a 


tion fellings, considerable agreement appears to exist among 
Indian Foresters as to the definition of the term “Improvement 
Feitings” and the class of forest to which this method of treatment 
is applicable. It is only when the scheme of fellings comes to be 
elaborated that the irreconcilable differences above referred to 
become manifest. In existing working plans, the term “ Improve- 
ment Fellings " has been defined as “systematic sylviculture” as 
“a preparatory period inorder properly to constitute the growing 


stock”; as “the reconstitution of a partially ruined forest,” as an 


operation “to improve the stock”: and as an “ Improvement 
(Selection) system.”} The forest to be so treated is described as 


“This appears to be the view accepted Ey the Goverment of India, Ki 
and Agricultural Department Circular No, 25 F., dated 13th Aggust 1889, prescribes the 
term to be used in desevibing Fellings. These are divider inte +i} Regs 


enue 


eration fell= 


ings,/ii) Amelioration fellings, and (iii) Unclassed fellings, Amelioration feltings are 
defined as fellings with the view of improving the condition of the existing crop, aud 
these include Improvement Felling: 
 Sce Appendix giving a list of the principat forest areas systematically worked 
under the method of Improvement betling: 
} Extracts from existing Working Ulans, sce Appendix, 
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“a degraded, overfelled irregular forest in which age classes of 
the more valuable tree species are very imperfectly represented ; 
sound, mature, and second class stems being almost wholly 
absent from the crop, which as a whole has suffered greatly from 
the almost annnally recurring fires”*. Or, again, in another 
place, “ the stems of the higher classes are all injured and unsound, 
reproduction is irregular, owing to variation in the period of 
protectian and consequent variation in quality of soil, and also, 
doubtless, in places to the excessive density of the cover; there 
also is no regularity in the proportion of distribution of the age 


classes. The treatment proposed should be such as will as soon 


as possible overcome these irregularities and encourage sound and 
healthy growth in the future.> 

In all this there exists a certain degree of unanimity ; but in 
prescribing the fellings the different schools of forestry at once 
part company, The one school boldly prescribes the harvesting 
of the exploitable crap, the removal of all mature trees, and the 
carrying out of regeneration (preparatory, seed, and final) fellings. 
The removal of “all mature sal sound or otherwise, standing over 
young growth of that species."} “The removal of mature trees 
which, on account of their dense shade, either prevent the 
germination of sccd or interfere with the growth of the young 
crop.” } 

The other school restricts the fellings to cleanings, thinnings 
ist purely of thin- 
nings and weeding.” § ; © moderate thinnings and cleanings with 


and weedings. “Improvement Fellings to cons 


supplementary operations, such as creeper-cutting and experimen- 
tal planting, and the coustruction of such roads and buildings as 
are still required to make the forests completely and easily access- 
ible” ¢. “ Fellings shall be restricted to purely sylvicultural require- 
ments of the crop. They will embrace only the wi 


und material ; 
but no stem, however unsound, should be felled in areas where 
reproduction is wanting and the crop open." _* ‘The improvement 
~# Worki 
} Extracts from existing Working Plans, see Appendix, 
{ Motipiori Working Plan, Oudh, 
§ Rehar-Garibulehan] Forests Working Plan, Naini Tal, 


ny Plan of ths Dubari Reserve, Coorg, 
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felling will consist in the r-moval of unsound stems where repro- 
duction is sufficient, or wher: a sufficient number of young, sound 


trees venders their prescne unnecessary ; and in. thinning and 
in 


cleaning operations where patches cf crowded growth exis 

And, hovering between the two schools is the Forester either 
uncertain which master to follow, or following the one, whilst 
excusing his temerity. “It isnot proposed to have special 
exploitation of mature trees, the removal of such trees depending 
entirely on sylvicultural requirements”. “ In improvement fellings 
the exploitable age is never fixed, except when mature trees are 
allowed to be removed.”* 

The clear-cutting system, the shelterwood compartment 
system, the group system, the selection system, the coppice or 
coppice with standards sy:tems are the principal sylvicultural 
according to which. 
ation of the woods 


systems, or systematically arranged methods 
the formation, regeneration, tending and util 
which compose a forest are «fected. Each of these systems has 
been defined and given a recognised place in forest terminology. 
With each of these systems -upplementary regulations, cleanings, 
thinnings, weedings—(that j:. “improvement fellings” or “coupes 


d’amélioration ”)—are prescribed, in addition to other works of 
improvement, (travaux d’atélioration), Consequently, whether 
the method of improvement fellings is to be recognised as a 
reguiar sylvicultural system >r not, it cannot at all events be made 
to usurp the place already oc:upied by one of the accepted sylvi- 
cultural systems. When, th: refore, as is often the case in Indias 
the method of improvement fellings is prescribed as the principal 
and sole method of treatment, something different must be meant, 
It cannot be the removal of the exploitable or so-calied mature 
tree, for this is the “selection method”, and the thinnings and 
cleanings are then required to be entered as supplementary 
regulations, even though they may form the most important 
feature of the operations prescribed. This indeed is the view 
generally accepted in Burma, where in the mixed teak forests 
worked under the selection system, great stress is laid on the 


# Extracts from existing Working Plans, see Appendix, 
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regulation of the supp'ementary improvement fellings, operations 
of the highest importance. For similar reasons regeneration 
fellings, (preparatory, seed ar final fellings), must he vetoed in 
order to prevent the improvement fellings from trespassing into 


the domain of the group, or shelterwood compartment systems. 
Analogically, eliminating all unsustainable interpretations, the 
conclusion must eventually be arrived at that only one definition 
of the term Improvement Fellings is possible, namely :—* By 
improvement fellings whether prescribed as supplementary regula- 
tions or as the prin:ipal method of treatment, are understood 
thinnings, cleanings aid weedings, prescribed with the object of 
assisting in the development and improvement of the existing 


crop and the reconstitution of the forest capital.” 


Accepting this d-finition, the rules for fellings must conform 
to the regulations therein contained, however much the actual 
wording may in cach case vary according to the particular condi- 
tions which may be found prevailing in the area to be dealt with. 
Ina word, in prescribing the fellings the object in view must in 
every case be the same, namely, to foster and improve the existing 
crop by judiciausly executed weedings, cleanings, and thinnings, 
and other works of improvement. Thus, “the object of improve- 
ment fellings shall be the removal of crooked or diseased wood in 
the crop not required for seed bearers."* Or, “the object in view 
shall be to restore th: crop to its former condition by carefully 
executed improvement fellings bearing upon over-mature, injured 
and valueless stems, by favourising the spread of high class timbec 
in snitable situations and above all by lessening the present causes 
of injury of which five is the chief’*, Or again, the improvement 
fellings are prescribe tor “the protection and favouring of the 
existing crop in the -lenser portions; and the encouragement of all 
valuable forest growth in the open places” *; or with a view to “ the 
improvement of the zenerally unsound crop the forest holds, so 
that when this has become more normal the most suitable method 
of working applicable can be determined withont difficulty ” *; or 
“ta favour the grawrh of the more valuable and better grown 


* Extract trom existing Working Plans, see Appendix, 
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trees at the expense of their less valuable and les 
neighbours."*+ 

The possibility under the method of improvement fellings can 
only be fixed by areas or, to be more correct, the fellings must be 
regulated by area, ‘The vest can only be left to the marking officer 


well-grown 


Consequently, “the marl ing officer must use his discretion regard- 
ing trees which are not shapely, sound, or thriving. He wiil take 
into consideration the conditions of the forest crop with which he 
has to deal and the short time to elapse before the next exploita- 
tion.”* “The area check by itself will not prevent over-felling, and 
consequently the only saleguard will be in careful markings to be 
personally checked by 1 superior officer, The forest has been 
degraded by over felling . the timber at present available is mostly 
of inferior quality ; and consequently considerations uf revenue 
must be of secondary importance.”* “It must be borne in mind 
that the improvement of the forest capital, particularly in respect 
of large trees of the most valuable kinds, mast not be sacrificed for 
the sake of immediate revenue."* 


# Extracts trom existing Wer king Plans, see Appendix. 

+ The following set of vampl: fellisg rules may be submitted for criticism t= 

3) Interior material jnterier-ng with superior shall be felled, girdled, or lopped, as 
may be most syitabl 

(Note t,~By “inf 


material” is meant inferior by reason of its species or its 
growth; but this preseription mu-t be jatelligently apptied, and the operator must use 
his jodgment when dealing with well-grawn trees of interior species, suppressing a 
badly grown tree of superior xperies, 

{Vole 2.—This preseriptioy siay include the cutting back of bambeo culms for the 
release of existing seedlings of superior species.) 

(ii) Conjestion amongst grou; s of poles of valuable species shall be relieved. 
All dead trees shall be rs moved if marketable, 
(iv) Obviously over-mature trees, which cannot last te the end of the felling rota 
ity, even though net standing 


tions, may be cut, provided seed-b-arers exist in the vi 
over young growth of the Letter species. 

'Nole—Trees standing along the edges of banks and isclated trees shall not be 
felled, even on the plea that they a-e badly grown, over-mature or of inferior species.) 

tv) Avvetrievably injured pote of superior species of a girth beluw 13 feet at breast 
height shall be coppiced with the --bject of obtaining a better coppice regrowtit, 

(Wote—Stiictly speaking, under the method of improvement fellings the above 
prescription requires to be justifient, 

(vi) All ereepers shall be cut 1t the coupe of the year. 

(Nofe.—Climbers should asa rule be cut # year in advance of the regular feltings,) 

(vii) None but a trained Runger shall be permitted to carry out the markings, and 
itas absolutely necessary that the Divisional Officer himsel! shall exercise strict super= 
vision aver the work. 
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So far an endeavour has been made to define the method of 
improvement feilings as at present applied in India, so long as such 
application does not run cornter to the accepted teachings of 
European schools, Thus, wh le discarding the possibility of pre- 
scribing under this method of treatment the removal of sound trees 
the term has been taken to include the 
carrying out of cleanings, weedings and thinnings over defined 
areas, 


of the valuable species 


The fact cannot, however, be overlooked that even a 
more restricted definition of the term has been suggested, prima- 
rily by the late Mr. W. E. D'Arcy of the Indian Forest Service ; 
and the suggestion has with a good show of reason undoubt- 
edly received a fair amount of support, In the method of 
treaunent, appli 


le to irreg ilar and ruined forests, which has 
above been described as the « Method of Improvement Fellings ”, 
the removal of the iil-grown or injured trees of the valuable species 
may be 
weedings, the supplementary \ perations, or “coupes d’amélioration”. 
Such principal fellings should obviously be designated by some 
ich av “ Restoration Fellings ”; the term 
Improvement Fellings then being restricted wholly and in every 


aid to constitute the principal feilings; the thinnings and 


more convenient term 


case to the recognised supplementary operations, that is to “ coupes 
d'amélioration ”. 

Gradually, as the resources at the disposal of the department 
increase, the forests will be brought under move intense and more 


carefully systematised working, 


and the necessity for purely pro- 
visional cultural methods of treatment will pass away. Nevertheless 
whatever the sylvicultural system adopted, “coupes d’amélioration” 
and “ travaux d’amélioration” will ever remain imperative supple- 
mentary operations. Moreover, the time appears to have arrived to 
so define the term “ Improvement Felling " as to prevent its being 
misapplied and even perpetiated as a synonym for a debased 
selection system where the poisibility is fixed by area. 


lon 
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Forests under Working Plans prescribing Improvement Fell- 
ings, from information supplied by Imperial Superintendent, Forest 
Working Plans, Dehra Dun, U. P. 


. ‘ Area in 

Province. Working Plan, eee 
United Provinces Bhings Range 69,801 
Ditto Motipus Range . 120,320 

Ditto Rehav, Garhibulchand, Makon 

Fore ts, ra . 34,040 
Ditto Pilibhi: closed forests 45440 
Central Provinces Paoni Range 25,555 
Ditto Bawanchari Range 47,783 
Ditto Lakhni Range 39.643 
Balod Range 96,887 
Penga: gu Reserve 12160 
East Pench Range 144.231 
Billuri Ghogwa Reserve 1,606 

Ditto Salori and Ainsa Reserves 12,33 

Ditto Chita Handaria Reserve 213 
Ditto Silliwani Ghat Range 73.885 
Ditto Brahm.puri Range 62,068 
Arvi Ringe 104,613 
Ditto Korai Range 123,382 
Ditto Gangivala Range . 60.795 
Ditto Dkansua Range i $5,000 
Litto Pandratola Reserve i 3.428 
Ditto Gunjewahi Range 67,628 
Ditto ikhuri Range 93,067 
Ditro ank bange 63,209 
Ditto Umreth: Range 103 72 
Ditto, Amaruara Range 36,824 
joharl: Range 144,279 


Sh per Khallat Range 
Pertabyarh Range 
Bari Kange 
Hoshangabad Forest Division... 
Haveli kange 

Dhami wi Range 
Bavapilur Range 
Warora Kange 
Laun Sauge 
Ugli Range 
Lormi Kange 
Jubbulpore Forest Division 
Baihar Range 

Paraswara Range 

Ghote Range ” on 
Chapaia, Dhooma and Nerbudda Ranges. 
Ambart Range... 

Upper Ravi Forests 
‘Vista Valley Range 
Sunde: buns Government Forests 
Arkeri Forest 
Dubars Forests 
Devan:ichi Mawkal Forests 
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PREPARATION OF BIUL LIQUOR FROM MAHUA FLOWERS, 


RY J.D. St. JOSEPH, CH 


FOREST OFFICER, MARWAR STATE. 
FIRST MNTHOD, 

Sixteen seers of wztwa (flowers of Bassia latifolia) is steeped 
in water. In the case «f old mahua, that is, of two years and over, 
the soaking lasts for 8 or 10 days, otherwise it is over in 4 or 5 days. 
The soaked substance is then placed in a large earthen chatty and 


COPPER cuP 


FURNACE 


water poured in till it tops the makue by 2 or 3 inches; this 
renders the chatty about half full and prevents overflaw when 
boiling. A bamboo mat called “ Pergatee” made in the form of 
a cylinder about 11f feet high and daubed with clay is fitted 
closely on to the mouth of the chatty, the joint being well 
plastered with clay. A copper cup with a projecting bottom 
called “ Batfa” is placed over the opening at the top of the mat 
cylinder or Pergatee-—(see sketch)—and firmly fixed with mud 
plaster. A discharging pipe of teakwood called “ Cate” is thrust 
through the mat cylinder about the middle; the part immediately 
below the bottom of the cup or “ ala" is scooped out like a ladle 
1¥ inch to 2 inches in diameter, the piping being of 1% to % inch 
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diameter. A small chatty is placed below the end of the discharge 
pipe. The copper cup is kept supplied with cold water. During the 
boiling process the steam rises and, condensing against the cold 
surface of the cup, trickles into the ladle in the retort from which 
it is discharged through the pipe into the vessel outside. 

The process takes about 3 hours and 8 ordinary sized bottles 
of liquor are obtained from thy quantity mentioned. The liquor 
considered to have cooling properties and is not so intoxicating as 
ordinary dis 


is 


illed liquor, The implements used in the manufacture 
last a long line, 


SECOND MEtHOD, 

A few seers of mahua is well boiled in an earthen vessel. 
The water known as Aas is then strained off and kept for 3 or 4 
days until it ferments. It is then poured into a large vessel and 
6 to 8 seers of meahna added. A small earthen pot is now hung 


YO Aa THEN POT 


FULNACE 


by. means of a cord inside the large vessel in such manner that 
the bottom remains about © inches above the boiling fluid. A 
copper or brass cup containing cold water is placed ever the mouth 
of the chatty, the joint being well plastered with clay, The water 
in the cup is changed when it becomes tepid. During the boiling 
process, the steam condenses against the coid surface of the eup 
and trickles into the pot hung inside. The Bhils know through 
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experience when th: pot fills; it is then removed and about a 


bottle of liquor obtained. 
The liquor obtained by this process is called Thakia and is 


said to have cooling properties and does not cause giddiness or 
produce vomiting if drunk in excess. 


LAND-PRESERVATION IN THE PUNJAB. 
RY RWNGER GURAN DUTTA MAL. 


In the May number of the /ydian Forester there is a 
small note about the geod progress which is being made by the 
Punjab Local Government in the Iand-preservation (chos) in 
the Punjab. No doubt in the Hoshiarpur district excellent work 
is being done by the Government, although the people think it a 
great hardship and do not realise the good results that will follow, 
All those bare slopes, which gave birth to those dreadful ches, have 
been or are being mace Reserves and the rights of the people 
therein are being compounded. ‘There is every probability that 
good results will follow and all the remaining valuable cultivation 
will escape the calamity. 

The attention of Government has not yet been drawn towards 
the hills of the Jhelum district. In the Jhelum district there is a 


long series of smalf hills ranning almost north-east to south-west. 
and parallel to the river. Between the hill series and the Jhelum 
river there are large tracts of valuable and fertile ficlds. Now 
year after year these viluable fields are being encroached upon by 
the sand brought down from these bills by the ravines locally 
called das. The writer being an inhabitant of that locality can say 
that these fas are incre: sing in dimensions year by year. Between 
Jhelum town and Sanghoi village, a distance of 9 miles only, there 
are 5 or 6 such Aas, one of them being about 114 miles in breadth 
(this one is specially walled Aahaw and is at a distance of 3 miles 
only from Jhelum). Ail these #es bring down every rains an 
immense quantity of sand on to the cultivation. During the last 
10 years between Jhe'aum and Sanghoi two new das have been 
added to the list and I cannot say what has happened lower down. 
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In last February the big 4atan leaving its direct course turned its 
attention to the cultivation of the villages Naugran, Ket and 
Aryala and covered all those valuable fields with sand, creating 
also a new #as near the village Naugran. 

During last winter the writer had a chance of visiting those 
hills on a shikar excursion aud was astonished to see the devasta- 
tion being done therein, All the hills are absolutely bare or nearly 
so, They consist of almost pure loose sandstone and there being 
very little vegetation on the ground, there is nothing to prevent 
the water carrying with it the sand on its downward journey 
towards the Jhelum river. 

There are none of the executive difficulties in the way as 
was the case in the Hoshiarpur district, as all these hill tracts are 
already Reserves and as far as I know the people have got very 
few rights in them. Therefore [ trust that the Government may 
turn its kind attention tow irds these tracts and try to restock the 
hills so as to save the poor inhabitants from the calamity which is 
staring them in the face. 

The Forest Department should make efforts to create planta- 
tions all along the hills, fn addition to their saving the low-lying 
cultivation they will constitute’ a paying property to the Govern- 
ment, 


ology We can recommend 1's perusal as a Most fascinating recreation, 
SHIKAR, TRAVEL AND NATURAL HISTORY 
NOTES. 


THE IBEX OF CENTRAL. ASIA. 
BY W. S. BURKE, EDITOR, THE INDIAN FIELD. 

For some at least of the older naturalists an ibex was an ibex 
whether it came from the Himalayas or from the Alps, and it is 
therefore not surprising to find Brian Hodgson in his earlier days 
alluding to the ibex of the Himalayas as Capra tex, or, in other 
words, as inseparable from the steinbok, or ibex, of the Alps. It 
happened, however, that long before bis time a German naturalist, 
Meyer by name, had recounised the specific distinctness of the 
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ibex of Central Asia Irom its Alpine cousin, and in 1794 he 
proposed for the former the name of Capra stbirica. 
Forty-six years later Edw: 


rd Blyth proposed the title of 
Capra sakeen for the Himalayan ibex ; the name being derived 
from the Ladaki designation shim, Zshin or sakrn, 

That the Central Asian ibex, as a whole, is widely different from 
its smaller European re].tive is abundantly clear; so evideut indeed 
is this that it will be quite unnecessary to point out in this 
place the distinctive characteristics of the two species. It is further 
evident that all the ibex of Central Asia—from Afghanistan 
and the Altai in the west to the Thian Shan and Ladak in the 
east --are referable to a single species, Meyer’s Capra sibirica, (n 
the case of a species having such an enormous geographical 
range, and with several of its local representatives more or less 


completely isolated from one another, itis, however, only natural to 
expect that great variation would be met with; and asa matter 
of fact such is actualy. the case. The recognition of such 
Jocal races of the Asiat:c ibex has been a slow matter, and perhaps 
all are not yet described, although, on the other hand, some of 
those which have bee named are not really entitled to racial 
separation. 

The late Dr. W. T. Blanford, who was very conservative 
in such matters, refuse to recognize any definite local races of the 
species contenting himself, in the /auna of British India, with the 
following remarks :—“ A very dark-coloared ibex is said to occur 
in Baltistan, but is, according to Skully, merely the old mate in 
winter vesture. Ibex from Siberia and from the Thian Shan 
mountains north of {Kashgar have the abdomen and the back 
of the carpus and tarsus [fore and hind cannon-bones] white, 
contrasting strongly with the front of the legs, which is very dark 
brown. Colonel J. Bildulah, to whom I am indebted for calling 
my attention to this character, is of opinion that the Thian Shan 
animal is the true Capra siéirica and the Himalayan one distinct, 
in which casc the latter would take the name of Capra sakin, 

“Mr. R. A. Sterndale has described the head of an ihex 
purchased in Kashmir. . Tn section the horns resetnble those 
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of C. sféirfex. The horus are 52 inches long, dark-coloured, and 
remarkably curved round, much more than in ordinary €. sébirtca ; 
there are no knobs except near the tips, Three specimens are 
recorded and it is suggested they may come from the country 
West of Kashmir. Mr. 3terndale proposed to call this wild goat 
Capra danvergnei if new’ 

In 1900 Mr. Lydekker proposed the name of Capra stbirica 
wardi for the above-mentioned dark-coloured ibex from Baltistan, 
while in the same yew Ue Hon'ble Walter Rothschild bestowed 
the title of C. stbirtca dvd ther? on the ibex of the Katutay range 
ofthe [rtish Altai. Subsequently Mr. Lydekker clearly defined 
and figured the Himalavan ibex C. siéirica sakin, while still 
later other writers have iamed additional races. Quite recently 
Dr. Lorenz vou Liburnan, who has visited some of the principal 
museums of Europe with the object of specially studying Central 
Asian ibex, has publishe? in one of the serials of the Vienue 
Academy a review of all that is known on the subject, with the 
description of yet other new races. This paper is of such importance 
that a brief résame canno! fail to be of interest to sportsmen in 
India. 

As is usual when we lave to deal with a large number of local 


races, a difficulty crops up with regard to English names For the 
Species in general the proper title is the Asiatic or Siberian ibex ; 
and the various sub-species ought to be known as such and such 
races of that species, The Capra sibirica wardi should, for instance, 
be called the Baltistan race of the Asiatic ibex. “Lhis is, however, 
somewhat cumbersome, ard it is consequently generally known 
as the Baltistan ibex. On the other hand, this makes it appear 
as a distinct species, A way out of the difficulty would be to 
call the Asiatic ibex the skin (=skeen), or sakin, and we should 
then have the Baltistan sakin, the Katutay sakin, ete, which would 


make everything quite pla and simple. 


Contrary to the opinion of Messrs. Biddulph and Blanford, 
the typical Capra séberiea according to Dr. Von Lorenz, is from 
the northern slope of the Sayansk range, in the neighbourhood 
of Munku Sardyk to the ea tward of Lake Baikal. This Sayansk 
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ibex, or sakin, is therefure Capra sibirica typica. In colour the whole 
of the upper parts are dirty yellowish white tending to a purer 
white on the middle of the back: on the belly the hairs are 
brown, with bluish tips; but the forehead, a ring round each 
eye, the occiput, the cars, and the sides of the neck are darker. 
There is a small whit: line on the upper and a larger one on 
the lower lip. There is a narrow dark dorsal stripe, and also an 
indistinct shoulder-stripe. The hind legs are brown in front and 
whitish on the outer side inferiorly, and there is some white on the 
hinder side of the forefoot near the lateral hoops. Old bucks 
sometimes become almost wholly white. The absence of a distinct 
white saddle is characteristic of this race. 

The ibex from the district known to Germans as the Bia 
Altai, in the neighbourhood of Lake Telezko (neither marked 
in the Times Atlas) as been named C. stbirica fasciata. It is 
said to be yellowish brown above, with a dark spot on the 
lower lip at the anglec {the mouth, and a broad horizontal black 
band on the lower pit of the foreleg; there is a light patch 
on the hinder surface of the lower portion of the hindleg, and a 
distinct whorl of hai: on the outer side of the same; the ears 
are large and rounded, lighter inside than out; and the eyes are 
brownish red, instead of yellowish grey, as in the next race. 

The Irtish sakin, (% sébirica altaica, is said to be whotly greyish 
brown in the summer coat, without a white saddle or neck patch. 
In the latter respect it seems to agree with the typical race, 
from which it differs somewhat in bodily form, the shape of the 
horns, and colour ; cafe ax-/ait brown is said to be its general colour 
with a dark dorsat stripe The horns are light-coloured, and 
strongly curved at tips. This ibex occurs at Tarhagatai. In the 
Katutay ibex, or sakin. C, sébirtca Iydekkeri of the Katutay range 
of the Irtish Altai, the general colour is umber brown, slightly 
lighter than that of the Thian Shan race in winter, with the face 
forehead, neck patch, « dorsal saddle, and the hinder side of the 
lower part of the leg: dirty or creamy white. The light saddle 
is intermediate in size between that of the Thian Shan and that 
of the Baltistan race. and is much expanded in the middle 
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over the flanks. The horns are extraordinarily massive, with very 
large knots. 

The Kobdo ibex, C. sibirica hagenbechi, appears to be widely 
distributed in Northern Mongolia, and is of a pale breadcrust 
brown colour, without a light saddie, and specially characterised 
by the presence of a callosity on the knee-joint. The horns have 
a curvature similar to these of the typical race, but the knots in the 
middle are larger and niore approximated; while there are also 
differences in their contour, 

The Thian Shan ibey, which ranges southward to Lake Issik 
Kal and Kuldja is named €. stbirica admaspi’; it is represented 
in the British Museum by specimens killed at Kuldja by Messrs, 
Van der Byl and Littleda’e. It is 
Yydekhert, with a broader white saddle and much larger horns, which 


lighter coloured than C. s*érréca 


display several peculiarities, 
The ibex of the Central Thian Shan, in the neighbourhood 
It is said 


of Naryn, has been separated as C. sibirica mersbacker 
to differ from the last by the lighter colour of the dark areas, the 
more distinctly defined dorsal saddle, and the much shorter, more 
divergent, and more heavily knotted horns. 


Mote information is required with regard to the ibex of 
Tashkent and the Kara-kul, for the former of which the name of 
C. sibivica atiana and for the latter that of C. sibirtca transaliana 
have been proposed. The former is said to be rufous in winter, 
and in summer to lack the white saddle; but both these features 
are probalsly based on ersor, as rufous is the summer and grey 
the winter tint of all these :bex. Probably the two are identical ; 
if they indicate a distinct rice, the former name stands. 

‘The Baltistan ibex, C. sébzréca qward:, is a well-defined race, 
characterised by its dark colour, aud the large white saddle, 


separated only by a narrow d band from the white neck-patch, 
In point of size the saddie is in fact intermediate between the 
relatively small one of C. s¢éirica dydekker? and the very large 
one of C. sibirica sacin, “Che horns are not unlike those of the 
Thian Shan race, but stouter, shorter, and narrower in transverse 


section. 
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As to C. sébirtca daubergnet, of which the horns have been 
already mentioned, it is impossible to say anything definite at 
present. The horns are dark-coloured, 

The Himalayan ibex, C. stbirica sactn, as represented by a 
male ia winter coat from the Zoji-lal (between Kashmir and Dras), 
is characterised by the whole back and the hinder part of the 
back of the neck being light brownish white, with only a narrow 
light brown dorsal stripe, becoming darker and broader near the 
tail, There is a narrow light greyish brown band along each 
flank ; the shoulders and thighs are a darker brown ; the under-parts 
are deep golden brown with a brown spot on the hinder side 
of the hind-foot above the hoof; and the head is brownish. The 
horns are relatively slender. 

‘She Ladak ibex cannot, for want of sufficient material, be at 
present determined. 

For the Gilgit ibex, which has very slender horns, Dr. von 
Lorenz proposes the provisional name of C. s¢birica pedrt, alter 
Prince Pedro of Orleans, Lut it cannot yet be defined. 

‘The Afghan and Chitral ibex, which (as represented by a 
male from Chitral in the sammer coat) has no distinct light saddle, 
and small and slender light-coloured horns, Dr. von Lorenz 
considers it will probably be found to represent yet another race. 
It may be suggested, however, that (at all events so far as the 
Chitral animal is cencerued) it is not really distinct from the 
Gilgit race, 

Of the ibex found in Northern Sikkim and to the north of 
Lhasa nothing definite is known, and skins are much wanted, 

The foregoing sketch, if it serves no other purpose, will at least 
enable sportsmen to understand the chief deficiencies in our 
knowledge of the ibex of Central Asia.—Vhe udian Field. 
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SELECTION BY AREA, 

The article which appeared under this title in the April num- 
ber of the Magazine* has evoked a certain amount of interesting 
criticism. Mr. Hobart -Hampden describes a method of calculating 
the outturn of a forest on which a certain working-plan is based by 
amethod which he terms “ selection by area.” He claimed for this 
method that it does not rest on so many assumptions as is the case 
with the selection m:thod usually adapted in Indian forests; that 
such assumptions as it does make use of can be easily corrected 
at short intervals, and that even if its single aim (an approximate 
equal annual outturn) is not, after all, achieved, the error is of no 
great importance while sylvicultural errors (from which it is free) 
are very much so, 

Mr, Lovegrove f considers that the allocation of the II class 
trees is wrong; he calculates that under Mr, Hobart-Hampden’s 
plan, the Working-plaas Officer will be out by so many trees, II 
class at the time of enumeration, as do not become I class by the 


year in which the coup: is worked. 
Mr, Perrée$ points out that in the case of the working-plan 
instanced by Mr. Hobart-Hampden the yield has actually been 


4 Page 186 in this vdume, 1 tls, pp. 35 


1d 452. 
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fixed by volume (number of stems), and that the question of 
area only comes in when it is necessary to balance, with more 
than ordinary accuracy, the year's outturn. The possibility is 
based on a complete enumeration of three higher classes, and 
beyond the usual provision to work over the whole forest in a 
certain period the plan practically rests on volume. It is 
immaterial, he says, whether our unit is a I class stem or cubic 
foot, the stem check actually defines a fixed quantity of material 
and therefore is a volume check. “The particular virtue of the 
system is wholly dependent on the minuteness of enumeration,” 
says Mr, Perrée, “but the assessment of yield by a simple method 
of proportion is surely not ew,” 

We would wish here to consider the subject a little further. 
The whole crux of the thing is that Mr. Hobart-Hampden objects 
to the felling of II class stems, although this is usually prescribed 
in order that, in a selection area over the whole of which it is im- 


possible to work each year, the full outturn of the area may be 
utilized instead of being sowed to accumulate, His method 
requires a “localised " complete enumeration of the first three age 
or growth classes and a yearly” definition of the coupe. To 
justify such an enumeration a full staff and a valuable nttnrn are 
required. Further a complete scheme of communications is 
essential. Roads, railways and tramways cannot be laid out till 
the felling areas are prescribed in advance for a long period. In 
the cases where this Satter lias been possible the Department has 
induced railway construction and obtained funds for large road 
and tramway construction. 

Coming now to the financial aspect. To fell nothing but 
stems of the prescribed girtl, we must have coupes rapidly dimin 
ing in area from No, 1 onwards, as the trees of the IT class enter 
the higher class. Incidentally, it may be mentioned, in a 
permanent High Forest treatment by the method of selection, it 


is convenient to have permanent coupe boundaries and not to 
change them in each felling cycle, This by the way, Now if 
one has a large coupe No. 1 which will not be revisited for 30 


years, surely it is necessary to include also a large number of II 
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class trees, many of which will be over-mature when you return, 
although you may try, in locating the coupe, to take advantage of 
the condition of the forest. In the 30th coupe you will have no 
II class trees save those which have passed from the III class 
during the cycle. It isa mathematical problem whether it is not 
best financially to Jay down permanent coupes of approximately 
equal value and include in your yield a rapidly diminishing 
number of IT class tees, as is done at present, or leave a vast 
number of such trees to become over-mature as is suggested by 
Mr. Hobart-Hampden, 

OF the practical convenience of our present plan there can be 
no two opinions, and we believe also that, in the majority of cases, 
it is financially sound. 

In special cases where it is desired to raise the felling girth 
and where therefore the prescribed details for the coming felling 
period are dissimilar to those which would be laid down when the 
forest had arrived at the condition we desire, Mr. Hobart-Hampden’s 
method might perhaps be useful in application, but as a question of 
universal practise we have grave doubts as to the novelty or suit- 


ability of the new departure. 
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THE SPRUCE OF SIKKIM AND TH 
BY SIR T(HTRICH BRANDIS, K,C.1. 
Hooker, in his Flimalayan Journals II, 32, 45, mentions a 
spruce in the Lachen valley of Sikkim at an elevation of 8,000 feet 
(Sef, Silkk.) which he calls Abies Sinithiana (Picea Morinda, Link). 
Gamble in /vdian Timéers, 717, mentions a specimen sent by 
Dr. Schlich from the Chumbi valley in Tibet, which he thinks is 
probably an undescribed species ; he adds that the structure of the 
wood is identical with that of Morinda, 
In Bhutan Griffith (1838) found a spruce between 8,000 and 
10,000 fect, which he called Ades spinulosa in Journals 259 and 
Itinerary Notes 145, and which he figured in Ic. Pl, As. t. 363 


under the name of Pinus spinulosa, 
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In Indian Trees, 693, | had mentioned the Sikkim and Bhutan 
spruce under Picea Morinda, Subsequently Dr. Augustine Henry 
drew my attention to the structure of the needles and suggested 
that the spruce of the Eastern Himalaya might be Picea morin- 
doides, Rehder (Sargent, 7vees and Shrubs, 195, t. 48). This species 
has been described from a tree cultivated at Angers in France, the 
origin of which is not known. The chief character consists in the 
shape and structure of the needles. In regard to this point, the 
species of Pzea may be divided into two sections, 

That section to which Picea ercelsa, the common Enropean 
spruce, belongs has the transverse section of the needle rhomboid, 
with stomata on all four sides, the vertical diameter of the trans- 
verse section being always greater than half the horizontal diameter. 
Indeed in many cases the leaves of suppressed trees or of branches in 
the lower part of the crown are laterally compressed, so that the 
vertical is much longer tian the horizontal diameter. To this 
section belongs the spruce of the Western Himalaya, Picea 
Morinda. 

The leaves of the second section are more or Jess flat with 
stomata as a rule only on the upper side and the vertical much 
shorter than the horizontal diameter. To this section belong 
Picea Omortka, Pancié, the spruce of Servia, Bosnia and Monte- 
negro, Picea morindoides Rehder, and the spruce of Sikkim and the 
Chumbi valley. Whether the spruce found by Griffith in Bhutan 
belongs to this section has not yet been settled. The structure 
of needles collected by !looker in the Lachen valley agrees with 
that of the Chumbi tree. 

The presence or absence of resin canals is not a reliable charac- 


terin many species of Pico, P. excels has usually two resin canals, 
but needles with none or only one are not uncommon, In 2, Afor- 
tnda of the North-West Himalaya I always find two, while a 
specimen grown at Kew has only one. 

The Chumbi spruce here figured has none, while some speci- 
mens collected by Hooker in the Lachen valley have two resin 
canals, Finally /, Owortéa from Servia has two, while a specimen 
cultivated at Kew has no resin canals. 


Brandis. 
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The specimens which I have been able to examine do not 
justify my giving the sp cific character of the spruce of Sikkim and 
Chumbi. Foresters in the Eastern Himalaya may have opportuni- 
ties of studying the morphological and biological characters of 
this ree and perhaps also of that found by Griffith in Bhutan, 

The figures which accompany this note (1, 2. JZovinda, 2, The 
Spruce of the Chumbi Valley) represent transverse sections of the 
needles and will explain themselves, 

Kew, November 1906. 
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PTEROC \ARPUS DALBERGIOIDES, 
BY F. 1. TODD, LFS. 

The forests of the North Andaman Island contain many 
important timber trees, the most valuable of which is the Prerocar- 
pus dalbergioides (locally ca\led “ Padauk”), a species of Prerocar- 
pus only found in the Andamans. 

1. Distribution and area—The area of the North Andaman 
Island is roughly 510 square miles, but only about a third of this 
is productive of Padauk; the rest is covered with mangrove 
swamps and evergreen forest, 

As a general rule these classes of forest are distributed as 
follows :—~ 

On the flat ground, close to the sea-shore, there is usually a 
belt of mangrove or littoral evergreen forest, which may extend 
from a few yards to a iaile or more in width ; beyond this belt, on 
the lower spurs and undulating ground, is found the Padauk-bearing 
forest which varies considerably in width, but may be said to vary 
in inverse proportion to the slope, as Padauk is not generally 
found at a greater elev ition than 300 feet above sea level. Above 
the Padauk-bearing belt dense evergreen forest occurs covering 
the tops of the higher spurs and hills. 

It is difficult t say why Padauk does not grow at a 
greater elevation than about 300 feet; the underlying rock shows 
little variation in any part of the North Andaman, and therefore 
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cannot be an important factor . nor can the depth of soil have much 
influence, as Padauk is usually found not on the flat ground where 
the’soil is deep but on well-drained hillsides where the soil is often 
very shallow, Whilst Padauk is found growing on the flat ground, 
the finest trees are invariabl) found on well-drained sheltered 
slopes. 

Altitude, too, need not be considered, as the difference in tem- 
perature at sea level and 300 fvet is hardly perceptible. 

It seems probable that the spect is the important factor, since 
all those areas along the coast, which are in any way exposed to 
the full force of the south-west monsoon, are usually covered with 
dense evergreen forest unpreductive of Padauk ; rich Padauk- 
bearing forest being often foun! a short distance inland behind 
the shelter of this evergreen belt. In sheltered valleys also 
Padauk grows at a greater altitude than in exposed localities ; in 
fact, it is very rare to find Padauk at all on exposed aspects, 
whatever the altitude may be. 

2. Description of Padauk-bearing forests—There are two 
more or less distinct types of Padauk-bearing forest, which may be 
described as semi-evergreen and deciduous, On hot southern 
aspects Padauk is found growing with deciduous species only, such 
as Bombax insigne, Sterculia sp. Vermtnalia sp., Artocatpus sp, etc; 
while on cool northern aspects vr on low badly drained plateaux a. 
certain number of evergreen species, stich as Lagerstrémia hypo- 
leuca, Mesua ferrea, Careya arborea, Dipterocarpus levis (vay.), ete., 
will be found associated with the Padauk and the other deciduous 
species mentioned above. 

Padauk is the predominant! species in both types of forest, 
and averages about two first class trees * per acre. 

The overhead canopy is usually very incomplete, and it is rare 
to find more than 12 trees of all species over 4% feet in girth per 
acre, 

The undergrowth in the deciduous forests is fairly light, and 
consists mostly of thorny creepers and the advance growth of the 
trees forming the high forest, with here and there prickly shrubs 


* Trees which havea girth of over 73 eet measured at 43 feet from the ground, 
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(Euphorbia sp). Inthe semi-evergreen forests the undergrowth is 
somewhat denser, and consists largely of scandent bamboo 
(Dinochloea andamantcr) and canes (Calamus sp), and in some 
localities of pure bamboo forest (Oxptenanthera nigrociliata). 

3. Influence of loality on girth and height growth. —Padauk 
grows best on well-drained sheltered slopes, especially if the soil 
happens to be a coarse rubbly sandy loam. In such Jocalities 
Padauk will have a mignificent height growth and attain a girth 
of 17 or 18 feet, with a clean cylindrical bale for 40 50 feet. 

On low flat badly drained country, Padauk has a fairly good 
girth and height growth, but usually produces very large “ but- 
tresses” and is often insound. 

In the North Andaman there are several very dry tracts which 
ate practically waterless from December to June and which are 
covered with a very open deciduous forest. Here the Padank is 
found to be somewhit stunted and rarely attains a girth of more 
than g feet. 

4. Natural regeneration.—Considering the over-mature condi- 
tion of the crop due to the forest never having been worked, and the 
probability that only a certain proportion of the seed produced 
is fertile, the natural regeneration of Padauk may be considered to 
be fairly good. The density of the undergrowth and the similarity 
of young Padauk se: dlings to those of certain other species makes 
it very difficult to distinguish Padauk seedlings, but it has been 
noticed, wherever the undergrowth is comparatively light, that the 
natural regeneration is distinctly good, and considering how nume- 
rous Padauk saplings and poles are in the semi-evergreen forests in 
which the undergrowth is fairly heavy, it may be presumed that 
Padauk natural reg: neration is fairly satisfactory over the whole 
Padauk-bearing area 

The natural re-seneration of Padauk is influenced to a very 
slight extent by the shade of the overhead canopy which, as stated 
above, is usually very incomplete ; more depends on the type of 
undergrowth, whether natural regeneration is successful or not. 

The type of undergrowth which appears mostly to hinder the 
natural regeneration of Padauk is a mass of canes, scandent bamboo 
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and other creepers; if any Padauk seed happens to germinate 
among such undergrowth, the seedling is soo covered with creepers 
and suppressed. On the other hand, Padauk seedlings seem to 
be able to stand a comparatively heavy shade as long as the canopy 
causing the shade is at sorue height from the ground ; for instance, 
in bamboo forest, where there is usually little or no other under 
growth, Padauk saplings are often found growing quite vigorously 
in spite of the heavy canopy 20—3o0 feet above them. 

For the first two or three years of its life a Padauk seedling 
suffers from attacks of cwterpillars, these pests strip it almost 
entirely of leaves and retard its growth considerably. Once the 
seedling reaches a height of 4 or 5 feet, it appears to become 
immune to these attacks, 

3. Rate of growth.—A; it is very doubtful whether Padauk 
has true annual rings or not, the rate of growth has been calculated 
roughly as follows :— 

On the east coast of the North Andaman, in Port Cornwallis, 
is situated Chatham Island vhich was cleared of jungle in 1792 in 
order to establish a settlement ; it was, however, abandoned in 1796 ; 
thus the Padauk trees at present growing on the island must all be 
under 1fo years old; but to be on the safe side it has been 
assumed in the foliowing calculation that they are all exactly 110 
yeass old 

The girths of 50 Padauk trees were carefully measured and 
the average was found to be 6 feet 1 inch, which gives an annual 
gisth increment of 66 of auinch. As these trees, however, have 
grown up under rather favourable conditions, ‘6 of an inch is 
assumed to be the mean average annual girth increment, Allowing 
10 years for a seedling to establish itself, it is estimated that 

a Padauk tree 3’ in girth is 60+ 10=70 years old, 
o ee 130 rn 
so» F yon 150 ” 

The rate of growth is very much more rapid when the Padauk 
is artificially planted, as many of the trees in the 1885 plantation 
at Port Blair are over 2 feet in girth, and some in the 1883 planta- 
tion 234 feet in girth, 
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6. Injuries to which the Padauk forest is liable—The chief 
cause of injury is wine: not the ordinary monsoon wind, but 
cyclones, The damage «lone by the latter is very serious and the 
effect is quite noticeable many years after the occurrence. For 
instance, along the track of the cyclone, which visited the North 
Andaman in 1893, there is now nothing but an impenetrable mass 
candent bambro, and creepers of all sorts in which it is 
impossible for a Padauk seedling to establish itself. 

The dense masses of creepers and scandent bamboo (D. anda- 
manica) in the semi-evergreen forests are snch that little or no 
natural regeneration js p ssible, 

Ficus. bound trees ar: not so common as might be expected in 
these moist forests, though a certain number of Padauk trees in 


of canes, 


the semi-evergreen forests were found to be attacked. 

Fire does very litth damage, as only a small portion of the 
North Andaman forests is dry enough to burn, > 

7. Description of the timber.—Vhe following description of the 
timber of Padank is taker from an advertisement issued by the 
Forest Office, Port Blair. 

“ PADAUK—(Pteraca rps dalbergiotdes, R.)— Colour, pale red to 
rich bright red deepening on exposure, or dark brown. Weight per 
cubic foot 4o to 60 Ibs (dry), 60 to 80 Ibs. (green).* Seasons 
quickly and easily. 

Heart-wood immunz to attacks of white-ants and borers, 
except the marine worm, and to all kinds of rot. 

Sap-wood, white, lial:le to attacks of borers and to rapid decay 


through dry rot. Squarcs usually up to 20 feet in leayth ; siding 
up to 2 feet. 

Use: 
and for keel, stem and s 
Makes handsome furniture, panels, parquet flooring, and carving, 
taking a beautiful polish, Is used for frame-work of organs, 
pianofortes and billiard-tables; frame-work of buggies and gun- 
carriages; parts of mach-nes and implements ; fittings of railway 


Posts, beam:, planks and shingles in house building ; 


arn posts, knees and other parts of boats. 


* Over 07 per cent of the green logs extracted from the Au 
FO 1. 


2 forests will 


float in sea-watt 
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carriages, ships’ saloons and tramcats ; and is generally suitable for 
all purposes to which teak, mahogany, hickory, oak, and ash are 
applied.” 

All Padauk, however, is not “ pale red to rich bright red” in 
colour; not infrequently the timber is found to be of a light 
reddish brown and is in. consequence of considerably less value. 
It is difficult to say what percentage of the logs extracted from 
the Andaman forests is of this inferior colour, but 10 per cent 
may be taken as an appre-ximate estimate. 

The reason for th: difference in colour of trees growing 
together is not fully unde: stood, but considering that trees of excep- 
tionally large girth and the timber of all windfalls, stumps, and dead 
standing trees are general'y of the richer colour it would appear to 
be that the timber becomes redder in colour the nearer a Padauk 
tree approaches maturity, or, which is still more probable, death. 

It is possible that th. girdling of Padauk two or three years 
before it is felled would lave a favourable effect on the colour of 
the timber. 

8. The fulluwing are some of the more impurtaut timber trees 
found growing with the Padauk :— 


— 


Local name. Botanical name. 
Koko. 
Pyinma. Lagerstrémia hy poleuca. 
Guyjan. Dipterocarpus sp. 
Didu. Bombax insigne. 
White Chuglam. Terminalia bialata. 
Black Myristica Irya. 
Marble or Zebra-wood. \ Diospyros Ku 
Bambwe. | Careya arborea. 
Chooi. Alphonsea ventricosa. 
Takuch. Artocarpus Lakoocha. 
Gangaw. Mesua fervea 
‘Lhingan. Hopea odorata, 
Taungpein. Artocarpus Chaplasha. 
Ywegyi. Adeuanthera pavonina. 


ee 
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9. The Padauk forests of the North Andaman will in future 
be treated under the selection system, and the whole area will be 
worked over once in 13 years, ée., half the period it takes a Padauk 
tree of the lowest dimension of Class Il (6% feet in girth) to 
become Class 1] (714 feet in girth) 

During the first perio) of 15 years the minimum girth limit 
for felling will be 8 feet, except in certain very dry localities 
[ede para. (3) above] where the minimum girth limit will be 7 
feet. 

Padauk natural regeneration is believed to be sufficiently 
good to ensure a steady yield if assisted by suitable fire-protecting 
measures and judiciously «xecuted improvement fellings, and also 
by sowing or planting up the blanks caused by the fellings. 

Although fairly satisfactory results have been obtained in 
the South Island, near Port Blair, by planting Padauk in areas 
that have been practically cleared of forest-growth for cultivation, 
the cost of clearing and tending such plantations is very high in 
proportion to the results obtained. 


TIMBER WORK IN THE ANDAMANS, 
BY F. TRAFFORD, LFS. 


T enclose two photographs taken here which will give the 
readers of the Judian Forester some idea of the timber work 
undertaken departmentally in the Andamans. One of these 
depicts the unloading of the Forest Department twin screw 
timber boat “Rosamund” built by Mr. Bonig, the Extra 
Assistant Conservator of forests. With the exception of the 
machinery and fittings this boat is built of local timber, The 
boilers are heated with wo d fuel (the billets can be seen in the 
foreground). The logs for export are put on the truck, the rai 


running close to the side of the ship, and then atranged for 
measurement by the tusker elephant which, owing to sores, is 
unable to do dragging work. After measurement the fogs are 
dropped into the sea and taken to the Calcutta Steamer. The 
second photograph shows a1 arrangement for stacking logs on dry 
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land in a limited space which werks well; the idea may be useful 
to some of your readers. Logs cannot be kept in the sea for any 
length of time owing to the dipredations of the teredo, which 
prefers hard woods to soft ones curiously enough. 

The stacking arrangement consists of a differential pulley for 
hoisting (about two men per ton weight) slung on a frame 
supported on a single grooved wheel; this wheel runs on a rail 
fastened on to a jointed longitudinal bear which is carried on 
brackets attached to upright posts. The distance between the 
posts is 18 feet, The posts are 10" 10” in section and the beam 
13"x6". The rail is about 18 fe2t from the ground but it has now 
been found better to have it 25 fiet from the ground, which will 
allow of logs being stacked in six: tiers instead of three, 

Tai indebted to Mr, Boreham, overseer, Ross Island, Port 
Blair, for the two photographs T send. 


Port BLAIR, ANDAMANS: 
1324 October 1g06. 
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SHIKAR, TRAVEL, ‘ND NATURAL HISTORY 
NOTES, 
AFRICAN BIG GAME, 
PRUSERL ATION MEASURES, 

As long ago as 1896 the “excessive destruction by travellers” 
of big game in Africa attrasted the attention of the late Lord 
Salisbury, as Minister of Foreign Affairs, and caused him to write 
a despatch to Mr, A. Hardinge of the East Africa Protectorate, 
and Mr, Berkeley of Ugandi, asking them to consider whether it 
would be advisable to deai with the question by establishing a 
close-time and specifying reserved districts, and by limiting the 
number of a particular class of game to be shot by an individual 
sportsman. In any case, Lord Salisbury suggested, those intending 
to shoot big game for sporting purposes should be made to take 
out a license, the fee for which should be high enough to serve as 
a check, . 

There has been a great deal of correspondence on the subject 
since then, and the whole of :t is gathered together in a formidable 
Blue Book which has just been presented to Parliament. A pra- 
posal was mooted in 1897 that the export of tusks of less than five 
kilogrammes weight should he prohibited, and that thus all incen- 
tive to the killing of young animals should be withdrawn, and an 
international convention to this effect was signed in May 1900 by 
Great Britain, Germany, Spain, France, Italy, Portugal, and the 
Congo Free State. By the same convention a system of reserves 
was established, the destruction of females was to a certain extent 
prohibited, and other precautions were taken to avoid interference 
during the breeding season with those animals which it was desired 
to preserve, 

At the conference whiel agreed to this convention a memo- 
randuin was submitted by Sir Harry Juhnston on the future of the 
elephant. Ivory he pointed out was the chief export of British 
Central Affica, and the elephant was the most valuable animal in 
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the country from the commercial point of view, “I have given a 
good deal of consideration,” he added, “to the question of whether 
the elephant is likely ti become extinct, or whether it is possible 
that a moderate trade in ivory and the continued existence of the 
elephant are compatible. I have come to the conclusion that, 
provided the Brussels Act is enforced and guns and gunpowder kept 
from the natives, especially from the Arabs, and Europeans only 
are allowed to shoot elephants by taking out a license, the elephant 
is likely to exist with us for all time, and yet supply a sufficiency of 
ivory for the trade, The fact is we should leave the bulk of the 
elephant-killing to those natives who kill the elephant by trap and 
spear. They do not perpetrate anything like the same destruction 
as the natives armed with guns, who indiscriminately shoot every 
elephant they come across. On the contrary, the natives who 
usc only the spear naturally select bull elephants with good ivory, 
as it is almost as dangerous to attack a cow with small tusks, or 
with none at all, as to attack the biggest bull elephant. For the 
same reason they do not kill the young elephants. 

« As regard traps and pitfalls, they do not ensnare many beasts 
after all, and are generally so constructed that a young elephant 
might succeed in passing where a large and heavy beast would fall 
in. There are, further, certain marshy districts of vast extent, such 
as those which surround the south end of Lake Mweru, where the 
elephant would appear to have found a naturally guarded preserve 
—a refuge where only the white man would have the energy and 
resources to follow him. To these preserves, there is no doubt, the 
female elephant retires at the time when it is giving birth to its 
young. Consequently, if the white hunter is kept under control, 
and gunpowder is from the natives, there may be some chance of 
the elephant’s existence being prolonged indefinitely. I think, 
however, some improvement in our existing regulations might be 
made in increasing their stringency, and making it almost a penal 
matter to shoot the cow elephant or the young elephant with tusks 
under certain weight and size, as the slaughter of these beasts is 
simply wanton destruction, for their commerical value bears no 
proportion to the risk and trouble involved in killing them.” 
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There was some idea then that the elephant might be trained 
for commercial purposes, but that notion’ was eventually abandoned. 
Sir Harry Johnston observes in the question: “As to whether the 
African elephant could be tamed, it is a question on which I 
hesitate to pronounce an opinion, Not infrequently young elephants 
are caught and given to Europeans; but they invariably die, 
because it is not a country where the milk supply is abundant, and 
it is usually impossible to procure enough milk to rear young 
elephants. Even, however, if he were reared to maturity; I think 
the disposition of the Africin elephant is too capricious and 
naturally savage to ‘constitute him in any way a reliable beast of 
burden.” 

Towards the hippopotamus Sir Harry Johnston has no kindly 
feelings. He declares him to be a greater pest than any mammal 
found in Africa. 

“He is extremely: dangerous in all the rivers to boats and 
canoes,” says Sir Harry, in description of the animal’s wicked- 
nesses, “and [ can personally testify that he frequently attacks 
without the least excuse~that is to say, without any provocation 
having been offered him. He commits intolerable ravages 
amongst the natives’ crops or on such European plantations as are 
near the river banks. As a commercial item, his tusks are 
moderately valuable and his hive very valuable. Although I would 
advocate the extermination of the hippopotamus, I know that in 
pronouncing this sentence it is much less easily accomplished than 
the extinction of the elephant, for there are many parts of the 
country where the hippopotamus, like the elephant, finds natural 
preserves into which it is almost impossible to follow him, and as 
the hippopotamus breeds at a quicker rate than the elephant he is 
able to keep pace with the attacks which are made on him: 

Local settlers urge another objection to the preservation of 
big game besides the direct injury they do. The ravages of the 
tsetse fly among herds of cattl: are a very serious matter in many 
parts of the African Continent, and some of the planters urge that 
these insects are harboured by the larger wild animals. In opposi- 
tion to this view the Society for the Preservation of the Fauna of 
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the Empire has repeated'y urged on the Colonial Office that this 
statement should not be accepted till inquiry has been made as to 
whether there are not other means of destroying the tsetse fly than 
by the butchery of the wild animals, and that in any case it would 
be possible to discriminate between the different varieties of big 
game. 

The signing of the International Convention by no means 
concluded the correspondence, Since then the Society for the 
Preservation of the Fauna of the Empire has pressed the Colonial 
Secretary for greater stringency in the enforcement of the regula- 
tions, and a deputation :vaited upon Lord Elgin in June of this 
year to that end, Lord Curzon of Kedleston being a principal 
speaker, About the same time a new ordinance was promulgated 
for Southern Rhodesia, embodying very elaborate regulations. In 
a final despatch Lord Flgin intimates to Commissioner Sir A. 
Sharpe, of the British Central Africa Protectorate, that he desires 
him to prohibit the sale of elephant tusks under 25 Ibs. and to 
permit no shooting, except for administrative reasons, in a reserve. 
—The Pioneer. 


